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Abstract. All previously known Bulgarian slugs from the Arionidae, Milacidae, Limacidae 
and Agriolimacidae families have been discussed in this paper. It is based on many years of 
tndi^ndual field research, examination of all accessible private and mtiseum collections as 
well as on critical analysis of the published data. The taxa from families to species are sup¬ 
plied with synonymy, descriptions of external morphology, anatomy, bionomics, distribution 
and all records from Bulgaria. It also includes the original key to all species. The illustrative 
maU'rial comprises 118 drawings, including 116 made by the author, and maps of localities 
on UTM grid. 

The occurrence of 37 slug species was ascertained, including 1 species {Tamlonia pirinia- 
na) which is quite new for scientists. The occurrence of other 4 species known from publications 
could not bo established. 

Basing on the variety of slug fauna two zoogoographical limits were indicated. Ono 
separating the Stara Planina Mountains from south-western massifs (Pirin, Rila, Rodopi. 
Vitosha Mountains), the other running across the range of Stara Planina in the^rea of Shipka 
pass. 


INTRODUCTION 

Like other Balkan countries, Bulgaria is an area of Palearctic especially interesting 
in respect to malacofauna. So far little investigation has been carried out on molluscs of 
that country and very few papers on slugs (mostly contributions) were published. The papers 
by Baror (1898) and Jurini($ (1906) are the oldest ones. Both authors wrongly identified 
many Bulgarian slugs as Western or Central European species. Wohlberjsdt (1911) only 
repeated the data given by these authors. Valuable information was brought out by J. Wag¬ 
ner (1931b, 1934a, 1934b). 
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Since the 1960*8 there baft been a certain revival of interoHt in thcRe slugs aiul a series 
of contributory notes has been published. These are papers by Grossu and Lrpu, Hudec, 
UrbaAski and Wiktor, and Wiktor (see bibliography). Some of them include the descri¬ 
ptions of new species. More extensive are papers by Urbanski and Wiktor (1968), OSanova 
(1964, 1968, 1970, 1972) and finally, the book by Damjanov and Likharev (1975) is the most 
complete study of the Bulgarian terrestial snails. The book contains a survey of available 
information and the authors’ own research. In spite of this fact the knowledge of Bulgarian 
slugs is still rather fragmentary. 

The present paper is based on specimens collected by the author in Bulgaria in 1964, 
1967, 1969 and 1976, and on specimens received from J. Urbanski, and also the Institute 
of Zoology, Polish Academy of Sciences in Warsaw and the Hungarian Natural History 
Museum in Budapest. 

I sincerely thank the staff of the Zoological Institute, Bulgarian Academy of Science.s, 
in Sofia and especially Mr. D. Totev, for the help during my field studies. I am also grateful 
to the following persons who collected slugs for me: Mr. V. BeSkov (Sofia), Dr. L. Borowiec 
(Wroclaw), Mr. L. Pinter (Budapest), Professor A. Riedel (Warsaw), Mrs. A. SzKiETHY 
(Budapest), Ur. W. Star^ga (Warsaw), M. Sc. D. Tarnawski (Wreolaw), Professor J. Urbanski 
(Poznan), Mr. A. Varga (Gyongyos, Hungary), Dr. A. AVarciialowski and my wife, M. Sc. 
J. Wiktor (Wroclaw). 

The author wishes to express his thanks to M. Sc. G. Herba for her Englisli translation, 
to Professor W. Pulawski for his numerous 8ub.«tantial critical remarks and for his adjust¬ 
ment of the scientific accuracy of the English text; also, to M. Sc. D. Pokryszko for her help 
in proofreading and preparation of the text for printing. 

In lists of material examined below, the localities not followed by a collector’s name 
are those in which speciimms were collected by me or my wife (who helped me in 1967, 1969 
and 1976). Institutions in which the material is deposit<‘d are referred to in the text by the 
following abbreviations: 
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HAX: Zoological Institute of Bulgarian Academy of Sciences in Sofia, 
IINIIM: Hungarian Natural History Museum in Budapest, 

IZW: Institute of Zoology, Polish Academy of Scieuces in Warsaw, 
MNH: Museum of Natural History, Wroclaw University in Wroclaw. 

Notice 

To define the letter symbols of squares on maps Avith UTM grid, use map 1. 
If not othenAise marked, the scale in all figures denotes 1 mm. 


SYSTEMATIC RANK OF SLUGS 

This gi’Diij) iiu'ludos pulmonary terrestial snails in which the shell is redu¬ 
ced in size and hidden inside the mantle. The reduction of shell took place 
l)arallelly in various systematic groups, therefore the term “slugs” refers to mor¬ 
phology and ecology but slugs are not a monophyletic taxon. 

A shell is a genemlized organ in molluscs, so its lack is a derived feature. 
It ju’otects the body against losing water, mechanical and chemical injuries, 
insolation and natural enemi<‘8. Apart from this, constituting the only luird 
part within the soft body of these animals, the shell fulfills very important 
skeleton functions, i.e. supports the muscles. The diminution and reduction 
of shell gndually devoids the slug of its external protection; but even the 
smallest shell functions as a kind of skeleton. Due to the naked, elastic body 
slugs can occupy an ecological niche in biocenosis inaccessible for shelbbearing 
snails. The reduction of a he;ivy, stiff shell enables them better imivement abi¬ 
lities. The body shape changes, elongates, becomes elastic, making possible 
quick movements and also squeezing tlirough small holes. However, the danger 
of losing water increases. The slugs react to it by staying in narrow crevices 
with high humidity. Tliey ar<‘ active when the air gets moist. Thus they are 
night animals but they are also active during rainy and foggy periods. ^Tiile 
the shell-bciiring snails are rather passive when protecting themselves from 
dry weather or enemies (withdrawing inside the shell), the slugs escape to 
safe places. Most often they cover long distances between their feeding giound 
and hiding-place. In this resjAcct they are different from many shell-bearing 
snails which stay in the feeding giound for a long time (sometimes even for the 
whole warm period) closing the shell entrance during tlie diy weather. 

In his excellent book on molluscs Solem (1974) comes to the conclusion 
that two factors were resfionsible for the emerging of such ecological form as 
slugs — high humidity and lack of calcium. He also notices that the world’s 
mountain regions, with a lot of rain and volcanic rocks containing little calcium, 
abound with slugs. The limited availability of calcium reduces the shell but 
the moist environment keeps these animals alive. The author obviously simpli¬ 
fies tlie problem. Were it so, damp, rainy and short of calcium tropiciil forests 
would also have a lot of slugs and tlu.t is not true. The abundance and diversity 
of high mountain molluscs is probably the result of ecological variety. Finally, 
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the reduction of shell has a different meaning for carnivorous and phytopluigous 
species. In the ciirnivorous forms the lack of a shell facilitates the deglutition 
of prey, while in phytophagous ones it enables them to move to feeding grounds 
or hiding places. In both cases the reduction of shell is advantageous and ob¬ 
viously the natural selection fjivoured it in suitable environments. 

^lucus is more important for slugs than for the shell-bearers, for both 
locomotion and protection. It enables to keep the body clean, jjrotocts it from 
certain natural enemies but first of all it constantly keeps the body moist. Slugs 
living in dry habitats have very dense, thread-forming mucus {Milacidae). 
These animals are not very active but they can survive long dry periods, surret- 
unded with a kind of coat of half coagulated mucus. Slugs have also a striking 
ability to absorb water from the atmosphere and to survive water losses. Some 
species can loose up to 60% of their body weight by evai)oration and take the 
water up absorbing it fast thi'ough the integument. 

The distinction of slugs as a separate ecological group has also a practical 
reason. Due to their mobility they often become agricultural and horticultural 
pests. They can be met where no other snails occur. 

Slug control usually involves the same methods for all their species disre¬ 
garding their systematic position. 

Bulgarian slugs belong to four families. Their development from three 
different ancestral stocks is a striking example of evolutionary parallelism. 
In all four cases the way of reducing the shell is simil.ir. It results in the emer¬ 
gence of similar morphological forms and ecological adaptations. The thrtHj 
development lines resulted in the superfiimilies Arionoidea, Limaeoidea and 
in Zonitoidea (Liktiarkv and Wiktor 1979, 1980; Wiktor and Likharev 
1980). 


SYSTEMATIC’CHECK-LIST OP THE SLUGS OP BULGARI.\> 
Superf unily: Arionoidea Gray, 1840 


Family: Arionidae Gray, 1840 . 81, 

Subfamily: Arioninae Gray, 1840 . 82 

Genus: Avion Ferussac, 1819. 82 

Subgenus: Avion s. str. 83 

1. Avion {Avion) Insitanicus Mabelle, 1868 . 83 

Subgonus: Mesarion Hesse, 1926 . 85 

2. Avion {Mesarion) subfuscus (Draparnaud, 1805). 86 

Subgenus: Cavinavion Hesse, 1926 . 89 

3. Avion {Cavinavion) sUvaticus Lohmander, 1937 . 90 

Subgenus: Kobeltia Seibert, 1873 . 92 

4. Avion {Kobeltia) hortensis F6russac, 1819. 93 


‘ Doubtful species unnumbered. 
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Suporfiunily: Zonitoidea Morcii, 1864 

Family: Milacidae Ellis, 1926 . 95 

Ck?nus: Milax Gray, 1855 . 96 

5. Milax parvulus Wiktor, 1968 . 97 

(i. Milax verrucosm Wiktor, 1969 . 99 

GW?nus: Tandonia Lessona ot Pollonera, 1882 . 101 

7. Tandonia kusceri (Wagner, 1931).102 

8. Tandonia serbica (Wagner, 1931).105 

9. Tandonia budapestensin (Hazay, 1881).109 

10. Tandonia piriniana n. sp.Ill 

11. Tandonia crisiata (Kaleniczenko, 1851).115 

12. Tandonia pinteri (WiKTOR, 1975) 118 

— Tandonia sotoerMi (FjSrussac, 1823). 120 

— Tandonia rustica (Millet, 1843). 120 

13. Tandonia totevi (Wiktor, 1975). 122 

Superfamily: Limacoidea Rafinesque, 1815 

Family: Limacidae Rafinesque, 1815.123 

Sulifamily: Limacinae Rafinesque, 1815.123 

Gt'tms: Limax Linnaeus, 1758 125 

Subgonus: Limax 8. str.125 

14. Limax {Limax) maximus Linnaeus, 1758 . 126 

15. t Limax {Limax) subalpinus Lessona, 1880 . 129 

16. Limax {Limax) einereoniger Wolf, 1803 131 

17. Limax {Limax) punctulatus Sordelli, 1870 . 136 

18. Limax {Limax) macedoniem Hesse, 1928 . 139 

19. Limax {Limax) conemenosi Boettger, 1882 142 

Subgenus: Limaens Lehmann, 1864 . 144 

20. Limax {Limaens) flavus Linnaeus, 1756 144 

21. Limax {Limacus) maculatus (Kaleniczenko, 1851) 147 

Genus: Lehmannia Heynamann, 1862 . 149 

22. Lehmannia nyctelia (Bourguignat, 1861).150 

23. Lehmannia brunneri (Wagn’er, 1931).153 

24. Lehmannia Im'ezia Grossu et LUPU, 1902 157 

25. Lehmannia sarmizegetusae Grossu, 1970 159 

— Lehmannia sp.160 

Genus: Malacolimax Malm, 1868 . 160 

— Malacolimax tenellns (Muller, 1774). 160 

Family: Agriolimacidae Wagner, 1935 . 161 

Genus: Deroeeras Rafinesque, 1820 . 162 

Subgenus: Deroeeras s. str.163 
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26. Derocei'as (Deroceras) laeve (Muller, 1774). 163 

27. Deroceras (Deroceras) sturanyi (Sisiroth, 1894) 166 

28. Deroceras {Deroceras) panormiianum (Lessona ot Pollonera, 1882) 169 

SubgonuK: Agriolimax MoRcir, 1865 . 172 

29. Deroceras {Agriolimax) turcicum (SiMROTir, 1894) . 172 

30. Deroceras {Agriolimax) reticulahim (Muller, 1774) . 175 

31. Deroceras {Agriolimax) thersites (Snuioxii, 1886) . 178 

32. Deroceras {Agriolimax) agreste (Linnaeus, 1758) . 180 

— Deroceras {Agriolimax) agresle transcaucasicnm (SornoTlT, 1901) sonsu 

Hudec ot VaSatko (1971).182 

33. Deroceras {Agriolimax) of. pageti Geos.si% 1972 . 183 

Subgenus: Plathystimulus Wiktor, 1973 . 184 

34. Deroceras {Plathystimulus) cf. zilchi Grossu, 1969 . 184 

35. Deroceras {Plathystimulus) bulgaricum Grossi% 1969 185 

Subgenus: Liolytopelte Simeotii, 1901.186 

36. Deroceras {Liolytopelte) hureschi (Wagner, 1934). 187 

Gonus: Krynickillus Kaleniczenko, 1851 190 

37. Krynickillus urbanskii (Wiktor, 1971).190 


KEY TO BULGARIAN SLUGS 


(dimensions in brackets refer to i)re8erved individuals) 

1. Body broadly rounded airically. Sole without longitudinal grooves. Puou- 
niostonio in anterior part of mantle. 

. Arionidae ... 2 . 

—. Body apex acutely angulate. Sole divided into three zones by two longi- 
tudmal grooves. Pneumostome in posterior part of mantle.5. 

2. Adults ± 100 (70) mm long, stout. Skin with large, prominent tubercles. 
Lateral bands only in juveniles. Oviductus with large ligula inside. 
. Avion Insitanius (p. 83). 

—. Adults to 70 (45) mm long, body elongated. Skin with small, rounded tuber¬ 
cles. Lateral bands almost always present. JTo ligula.3. 

3. Spermatheca oval, elongate, narrow at top. Back with hardly visible keel. 
Slime always hyaline. 

. Avion silvaticiis (p. 90). 

—. Spermatheca spherical. Back slightly rounded with no trace of keel. Slime 
usually yellow or orange but occasionally hyaline.4. 

4. Sole brown-orange. Lateral bands with ill-defined lower margins, dark 
pigment diffused onto lower parts of sides. Swollen part of oviductus and 
epiphallus subeqnal in length. 

. Avion hovtensis (p. 93). 

—. Sole cream-coloured. Lateral bands well-defined from beneath (sometimes 
absent). Swollen i»art of oviductus shorter than epiphallus. 
. Avion stibfnscus (p. 86). 
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5. Keel hi^^h, usually attaining mantle hindmargin (except Tandonia ioievi). 

Mantle with h(>rseslioe-shape<l groove. Sole transverse gi’ooves forming 
V-like pattern, both on median and lateral zones. Slime dense. Epipliallus 
present. Female parts of genitalia or atrium with accessorj' glands. 
. MilacUlae ... 6. 

—. Keel low, not attaining mantle hindmargin. Mantle without horscshoe- 
■shaped groove. Sole transverse gi-ooves on lateral zones at right angle to 
body axis. Slime thin. Epiphallus and accessory glands in female parts of 
genitalia and on atrium absent.16. 

6. Body wormlike, elogated, white or eream-colonred, back sometimes bluish 
ash-grey. Mantle distinctly papillate. Epiphallus, i^enis and vas deferens 
forming one, not differentiated duct. 

. Milax reti^ncostis (p. 99). 

—. Body stouter, not wormlike, uniformly coloured or spotted. Mantle with 
inconspicuous tubercles. Vas deferens thinner than penis or epiphallus; 
these organs well delimited from one another and coiled.7. 

7. Atrium biirrel-shaped, with long stimulator inside. Accessory glands for¬ 
ming a single glomus and opening into atrium at its side. 
. Milax panmlus (p. 97). 

—. Atrium narrow, without stimulator 3/i7fiaf partulus. Accessory glands sur¬ 
rounding oviductus and opening into vagina.8. 

8. Body length at least (75) mm. Keel not attaining mantle. Penis coil-shaped. 

Body with blackish pattern on olive-green background. 
. Tandonia toteri (p. 122). 

—. Body length less than 75 mm. Keel attaining mantle. Penis different . . . 
..9. 

9. Back black or nearly so.10. 

—. Back chocolate brown or even light(»r, often with small dark spots . . . 

.II. 

10. Back almost uniformly blaekish-gr4*en. (8kin grooves darker in preserved 
individuals). Mantle without lateral bands. Vas deferens turning gradually 
into long epiphallus with small appendix in-between (Fig. 29). Body length 
up to (20) mm. 

. Tandonia piriniana (p. 111). 

—. Back black or nearly so. Mantle with irregularly delimited lateral bands. 
Epiphallus conical, very short. Vas deferens without appendix. Length 
(30-35) mm. 

. Tandonia pinteri (p. 118). 

11. Body ash-grey gi’eenish or ash-grey yellow with darker skin grooves, with 
no spots or lateral bands on mantle. Epiphallus claviform, shorter than 
to as long as i^enis. 

. Tandonia rristafa (p. 116). 

—. Body of varying colour, with chocolate brown or blackish spots, lateral 
bands on mantle. Epiphallus of different shapes, longer than penis. . . 
..12. 

12. Body white-cream with numerous distinct, almost l)laek spots. Epiphallus 
3-4 times length of penis. Spermatheca tapered at its end. 
. Tandonia rustica (p. 120). 
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—. Body brown, pink-brown or ash-grey pink with blackish pattern composed 
of spots of various size.13. 

13. Dark spots on body and lateral bands of mantle ill-defined, unsharply 

delimited. Vas deferens opening into penis asymmetrically (Fig. 24). Sper- 
matbeca elongated, cylindric or oval .14. 

—. Dark spots of body and lateral bands of mantle with sharply defined mar¬ 
gins. Vas deferens opening into penis symmetrically (Fig. 18). Spermatheca 
spherical or nearly so .15. 

14. Body ± stout. Back triangular in cross section. Keel distinctlj* separated, 
lamellate. Spermatheca with cylindric sac. 

. Tandonia sotcerbii (p. 120). 

—. Body narrow elongated. Back evenly rounded. Keel poorly arched. Sjier- 
matheca sac longitudinally oval. 

. Tandonia budapestensis (p. 100). 

15. Epiphallus thin, coiled 5-6 times, longer than penis. Penis ± sj»herical 
anteriorly. Eetraetor penis very thin. Posterior part of body without round 
black spots. 

. Tandonia kusceri (p. 103). 

—. Epiphallus thick, short, not coiled. Penis strongly swollen, extended and 
oval anteriorly. Eetraetor penis broad. Posterior part of body with irre¬ 
gularly distributed large black spots, similar to drawing ink mark.';. 
. Tandonia serbica (p. 105). 

16. Intestinum forming 3 loops. Sole with transverse grooves in central longi¬ 

tudinal zone. Mantle usually less than | of body length. 
. Limacidae .... 17. 

—. Intestinum forming 2 loops. Central, longitudinal part of sole with V-like 
grooves bent at an angle. Mantle more than or equal to I of body length. 
. Agriolimacidae .... 20. 


17. Intestinum without coecum.18 

—. Third intestinal loop with long coecum.24 


18. Penis short, oval. Body yellow (cream-coloured in preserved specimens) 
Skin thin. Length up to 50 (35) mm. 

. Malacolhnaa; tenellus (p. 160) 

—. Penis long, tubular. Body of different colour. Skin thick. Body length 


usually more .19 

19. Vas deferens opening into apical part of i)enis (Figs. 48, 58). 

.. 20 

—. Vas deferens opening into penis laterallv, apical part of penis forming a eoe 
cum (Figs. 59, 63).*.23 

20. Penis ± half of body length. Mantle spotted.21 


— . Penis at least twice body length. Mantle usually uniform in colour, M.mie 
times spotted . 22 

21. Body olive-green with dark pattern. Mantle with large spots. Sole in adults 
with dark, longitudinal, lateral bands. 

. Umax subalpinus (p. 129). 
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—. Body diffojcntly coloured, usually with black or dark blue pattern on cream- 
coloured background. Spots often forming rows of iiTegular stripes. Sole 
always unicolour. 

. Umax maximus (p. 126). 

22. Penis at least twice body length. Colouration variable. Mantle without 
spots. Lateral longitudinal zones of sole usually blackish or black. 
. Limax cinereoniget' (p. 131). 

—. Penis about 4 times body length. Colouration variable. Mantle sometimes 
with spots. Sole unicolour. 

. Limax punvlulalus (p. 135), 

23. Back and mantle with evenly distributed small, black dots on cream back¬ 
ground (but not in rows). 

. Limax vonemenosi (p. 142). 

—. Back and mantle unicolour or Avith rows of dots of A'arious size. Colouration 
variable. 

. Limax rnacedonicus (p. 139). 

24. Coecum joining intestinum at bend of third loop (Fig. 45). Mantle without 
lateral bands. Body spotted, green if unicolour. (Subgenus Limaeus) . 25. 

—. Coecum joining intestinum beyond third loop bend, with rectum (Fig. 46). 
Mantle often with lateral bands. Body covered by different pattern, often 
forming bands (striped), sometimes black if unicolour. (Lehmannia) . . . 26. 

25. Sperniatheca opening into oviductus. 
. Limax flavus (j). 144). 

—. Sperniatheca oiiening into penis. 

. Limax maculatus (p. 147). 

26. Penis in form of coiled tube, about | of body length, spherically rounded 
at rear. Penial gland absent or in form of tubercle. 
. Lehmannia nyctelia (p. 1.50). 

—. Penis much shorter, not coiled, conical or clavate. Penial gland well-deve¬ 
loped .27. 

27. Sperniatheca much shorter than penis. Penis short, tube-shaped. Penial 
gland conical. 

. Lehmannia brunneri (p. 153). 

—. Sperniatheca equal to or longer than penis. Penis conical or clavate. Penial 
gland of various shapes.28. 

28. Sperniatheca and penis equal in length. Penial gland in form of tubercle 
or a short flagellum. 

. Lehmannia marginata (p. 160). 

—. Sperniatheca longer than penis. Penial gland in form of long flagellum. 

. Lehmannia horezia (p. 157). 

.and L, sarmizegetusae (p. 159). 

29. Penis cyliudiical or clavate ivithout penial gland and stimulator. Sper- 
matheca ± twice as long as penis. 

. KrynickiUus urbatishii (p. 190). 

—. Penis different with penial gland or appendix and stimulator. Sperniatheca 
as long as penis.30. 

30. Intestinal coecum twice as long as wide. Stimulator nanow, conical. (Sub¬ 
genus Agriolimax) .31. 
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—. Intestinal coccum absent or in form of sniall pocket as long as wide (Fig. 114). 
Stimulator different by shape, not conical.35. 

31. Penial gland consisting of long stalk, which ramifies into several branches 
covered with large glandular papillae. Penis usually constricted. Pody brown 
or brown-cream, unicolour or maculate. 

. Deroceras thersites (]). 178), 

—. Penial gland without long stalk, ramified or not. Body cream-coloured, 
unicolour or maculate.32. 

32. Penial gland as long as penis. 

. Deroceras patjeti (p. 183). 

—. Penial gland shorter than half of penis.33. 

33. Penial gland forming small cone or tubercle witliout glandular papillae. 

. Deroceras agreste (p. 180). 

—. Penial gland differently shaped, witli glandular papillae.34. 

34. Vas deferens opening into penis admedianly between two small swellings; 
one swelling with penial gland, gland varying from simple tubercle to bran¬ 
ched appendix. 

. Derocei*as iurcicuni (p. 172). 

—. Vas deferens opening into penis on lateral side, without swellings; penial 
gland in form of simple or branched appendix. 

. Deroceras reticnlatum (p. 175). 

35. Stimulator with hard i)late. 

. Deroceras bureschi (p. 187). 

—. Stimulator without hard plate.36. 

36. Stimulator papillate or hemispherical. {Deroceras s. str.).37. 

—. Stimulator fan-like. (Subgenus PZat/iy«<trwu/w«).30. 

37. Penis elongate, often evanescent or absent; its apical i)art (distal of vas 
deferens) crook-like or helical, with 2 or 3 papillae. Body brown or choco¬ 
late in colour. Mantle finely spotted. 

. Deroceras laeve (p. 163). 

—. Penis short, without appendix, with two evaginations subapically . 38. 

38. Penis hammer-like, its swellings transverse; one of these (which is penial 
gland) sometimes with i)apillae. 

. Deroceras sturangi (p. 166). 

—. Penis posteriorly with crook-like aj)pendices directed to each other. Bran¬ 
ched penial gland present between appendices. 

. Deroceras panormiianum (j). 169). 

39. Body length about 12 mm. Integument transparent, l^enis posteriorly 
with penial gland and simple appendix directed backwards. Stimulator 
spoon-like. 

. Deroceras zilchi (p. 184). 

—. Size larger. Integument not transparent. Penis cylindrical — slightly nai-- 
rowed mesally. Penial gland with two branches. Two stimulators: conical 
and plate-like. 

. Deroceras bulgaricntn (p. 185). 
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ArionoUlva Gray, 1840 

SIu^s or souu-slug.s: in most spoeios shell represented by small detached 
crystals or a thick lenticular ])late, or totally reduced, but visible externally 
in Binneyinae (in which it is ear-shaped, with helically coiled embryonic part, 
covering only a small ])art of visceral sac). Foot broad, with sole undivided 
by grooves into longitudinal zones. Kidney ring-like or in form of a mirrow 
horse-shoe, surrounding aorta. Jaw odontognathic. Broad marginal teeth of 
radula with short, wide basal plates and one or several cusps. 

rhilomycidae (South Asia, Central and North America) and Anonidae 
(see below) are included in this superfaniily. 

After PiLSBRY (1948) many authors include the above-mentioned timilies 
and Endodontidae in one superfamily Endodonioidea because of a peculiar 
shape of marginal teeth of radula. The shell of Endodontidae is prominently 
spiral, flattened, well-developed (so that the whole body can be retracted inside), 
with a tendency towards complicated shapes and reduction of the body size. 
This evolutional^" tendency is quite different from that characteristic of slugs. 
Slugs appear only in gi-oups with a general tendency towards reduction in 
number of shell coils and lack of lip, teeth and lamella in a widened opening 
of the shell. Thus, it has not been proved that Endodontidae and Arionidae 
are closely related and consequently Endodontidae cannot have been ancestnil 
of these slugs. The opinion that slugs could have originated from Endodontidae 
must 1)0 rejected. Eadula of this type can be found in many other g-astropods 
with well-developed shells, e.g. Helicidae. Furthermore, the 8tyloi)hore is present 
both in Philomyeidac and Helicidae, this organ perhaps indicates their relation¬ 
ship (Likharev and Wiktor 1979, 1980). 


Avioniflae Gray, 1840 
Arionidae Gray in Turton, 1S40: 104. 

References: Altena 1966: 286; Damjanov and Likharev 1975: 235; Likharev 
and Wiktor 1980: 386; Pilsbry 1948: 660; Riedel and Wiktor 1974: 85; Wiktor 1973: 
21 and 281. 

Eudimentary shell always present. Body elongate, mantle small, not 
covering the whole back. Kidney circular (surrounding aorta). Cephalic retrac¬ 
tors with a tendency towards division into several individual bands. lutestine 
forming two loops. Epiphallus present, bursa copulatrix with truncus, penis 
often reduced. 

The family has 4 subfamilies: ArioUmacinae (Neareties), Binneyinae 
(Nearctics), Anadeninae (Nearctie and Oriental Kegions), and Arioninae (Pale- 
arctics)L 


€ 
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Arioninae (jRAY, 1840 

Mantle small, round, covering about ^ of body, contiiining calcium ciystals 
which sometimes form a plate-like, rudimentary shell, llespiratoiy orifice on 
the right side of the anterior part of the mantle. Back slightly rounded, someti¬ 
mes with vestigial keel. Bo<ly apex obtuse. A pit-like caudal gland present just 
above foot edge (Fig. 1). 

Keproductive system (Fig. 2). Penis absent, large epiphallus lu'e.sent. 
Oviductus often well-developed, with ligula. Atrium of varying size and shape, 
sometimes with lateral pockets. Sperma transferred in worm-like spermat<ii>hore 
often accompanied by a longitudinal keel or frill but never by spikes. G(mital 
retractor divided into sever.tl small bands, om^ of which is always fixed to 
truncus bursae, one to oviductus and one usually to atrium. Left and right side 
tentacle retractors with separate insertion. 

Most Arioninae occur in western Palearctic between Sahara and the Ural 
Mountains, but one endemic 8i)ecies {Ario7i sibiricus Sbir.) — in Siberia (from 
Altai Mts to the Pacific coast). In the western distribution centre they range 
north to 68® in Scandinavia, and south to Sahar.i, Bulgaria and southern Ukra¬ 
ine, but they are unknown from the Black Seii coast and the Caucasus. 

This subfamily includes about 35 species. All Bulgarian species are widely 
distributed, and none is endemic. 

Bec*au8e of a rather uniform external and internal body structure in Arm- 
ninae it is hard to delimit genera and subgenera, the value of their diagnostic 
fejitures being difficult to estimate. Nevertheless, two gi’oui)S may be distin- 
guishe<l: slugs with a idate-like shell and a specific org:ui atriopenis, incliuUng 
Geomalacus Allman (with a nominate subgenus and A^rndia Pollonera), 
and slugs in which the shell consists of more or less detached crystals and the 
atriopenis is lacking and with reproductive system different in details l)ut 
very similar in a geneiiil outline. It seems that this group should be treated 
as a single genus Avion Ferlssac and together with nominate subgenus it 
should include the following taxa: Ariunc^ilus Lessona, Microarion Hesse, 
Mesarion Hesse, Kobeltia Seibert and Carinarion Hesse. Phylogcnetical rela¬ 
tionships between these subgenera are not known. Futuie investigation (includ¬ 
ing bionomics) will probably reduce the number of the currently recognized 
subgen er< I. 


Genus Avion F^russac, 1819 

Arion E^russac, 1819: 50. Typus: Arion enipiricomm F^russac, 1819 [= Avion rufus 
(Linnaeus) or Arion ater (Linnaeus)]. 


^ PiLSBRT (1948) and Zilch (1959-19(50) con.sider Oopeltidae as a subfamily in Arionidae, 
but Altena (1966) treats them as a separate family. 
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Shell represented by sepainte crystals. Mantle suiiiico covered by .slight 
gmnnlar swellings. Skin thick. Colouration uniform or body sides banded. Epi- 
phallus, oviductus and sperinatheca duct opening into atrium separately. 
Life span of these slugs about one year. Usually in forests; omnivorous, llange 
as given above for the subfamily. About 26 species known. 


Subgenus .IrioH s. str. 

Body length up to 260 mm. Sole very broad. Skin with de<q> giooves, 
separated by sharp ridges. Slime hyaline, yellow or oninge. Back and maulle 
in mature individuals unicolour but with lateral bands in some juveniles. Sole 
variously coloured, but never white. Foot edge often differently coloured from 
the remaining body. Spermatheca largo, spherical. Atrium usually large. Ijigula 
always present. 

Slugs preferring moist conditions, living mainly in water aroiis. The origi¬ 
nal distribution in western Europe from Scandinavia to the Pyrenees, the Alps 
and Central Europe. Some species introduced also into other countries (e.g. 
Bulgaria), where they live as synauthropes. 


Avion (Avion) lusitanicufi 1868 

Arion lusitanicus Mabille, 1868: 134. Terra typica: Portugal (La Serra d*Arriba near 
Lisbon). 

T Arion empiricorum FiiR.: OSanova 1964: 209. 

T Arion ater rufua (Linnakus): Damjanov and Likharev 1975: 238. 

References: Altijn'A 1956: 89 (moi-pliology-illustrations, bibliography); 1971: 
184 (range); Chevallier 1969: 73 (morphology, taxonomy); Damjanov and Likharev 
1975: 238; Geriiardt 1940: 570 (copulation); Likharev and Wiktor 1980: 396; 

1960: 135 (survey); Riedel and Wiktor 1974; 102; Schmid 1970: 95; Simroth 1891: 
339; Wiktor 1977: 291. 

In Bulgaria this species is the biggest representative of the family. Body 
length up to about 100 mm. Body stout, sole broad (Fig. 1). 

Colouration varying but not within the same population. Body with light 
or dark lateral bands in some juveniles, but unicolour in adults (except the 
foot edge), coloui* usually yellow, orange, different hues of red and brown, black, 
sometimes dark-blue, or ash-gi'ey-greenish. Only orange or red-brown sp<‘ci- 
mens were collected in Bulg-aria by the author. 

Genitalia (Fig. 2). The long, anteriorly swollen oviductus, with a large, 
longitudinal ligula inside, is distinctive of A. lusitanicus. Oviductus short, 
straight posteriorly; vas deferens short, coiled around spermatheca duct. Epi- 
phallus much thicker than vas deferens, distinctly delimited from the latter, 
anteriorly with a ring-like swelling. Spermatheca egg-shaped, with a relatively 
short duct. Atrium short, small. 
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Formula of the radula: according to Quick (1960) C. 17-19, 46, according 
to Altena (1956) — 0. 65/x 167, where central tooth is tricuspid while the re¬ 
maining bicuspid. 



Pigs. 1-2. Avion (J..) luaitanicus Mab.: 1 — side view, the arrow points to caudal gland 
excretion (specimen from Teteven), 2 — copulatory organs (specimen from Dabnika) 

r 

^ Bionomics. Only tnigmontary and unreliable data are available. The 
slug is known to occur in mass, often as a synanthrope. Horticultural post. In 
Teteven also found in mass popuhitions in glades, forests, at the forest edge 
ne:ir the shelter. After a moist night the author found hundreds of juvenile 
individuals under the floor of the tent put up the day before. The whole tent, 
including the roof, was covered by traces of their crawling. 

Distribution incompletely known. Introduced by man into large parts 
of its present-day area. Originally known from south-western Europe. Found 
also in Portugal, Spain, Andorra, Prance (especially southern), Algeria, Italy, 
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Liechtenstein, Switzerland, Greitt Britain and Ireland. Apparently introduced 
into West Germany and Bulgaria. In Bulg*ari;v found only in a few localities 
(synanthropic biotopes) in Stai-a Planina area, probably occuring also in other 
localities. 



Material examined; 14 specimens. 

Records (Map 2); 

Stara Planina: Teteven in Bcli Vit Valley, south-east of the town Dabnika near Vratsa 
leg. L. Pinter (HNHM); also: Altena (1971) — Vratsa. 

Comments. OSanova (1904, 1908, 1970) mentioned Arimi rufus from 
Vratsa and Dabnika, and Arimi empiricoruvh from Vratsa. Since Arion hmia- 
nicus has been found in both localities, it is possible that OSanova misidenti- 
fied her specimens. However, the occurrence of Arion rufus in Bulgaria is 
not excluded. Therefore, all large Bulgarian slugs, supposedly belonging to 
Arion lusitanicus, should be carefully studied anatomically to make the identi¬ 
fication sure. Damjanov and Likharev (1975) mention this species after 
OSanova, taking it for Arion aier rufus. 

Subgenus Me^sarion Hesse, 1926 

Mesarion Hesse, 1920: 65. Typus: Arion subfuscus (DRAPARNArn, 1805) (Limax). 
IProlepis Moquin-Tandon, 1855: 14. Typus: Arion fuscus (MIiller, 1774). 

Teiraspis Hagenmuller, 1885: 303. Typua: Tetraspis Jetourneuxi IIagenmuller, 1885 
[= Arion subfuscus (Draparnaud, 1805)]. 
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Body length up to about 75 miu. Keel absent. Integument finely sculptu¬ 
red. Buck darker, sometimes chocolate or black, sides at least partly rust-colo¬ 
ured. Mantle and sides usually with a dark or light band. Sole cream-coloured. 
Slime hyaline or rusty, sometimes orange. Atrium small, spermatheca small 
and spherical. Oviductus always thick as compared with epiphallus. Three 
si)ecies known (one at Far East). 

Avion (Mesarion) snbfuscus (1)uai»arnai:d, 1805) 

Litnaj' tfubfusciis Draparnaud, 1805: 125. Terra typica: France (Sor^zois and Montague 

in Tarn). 

Synonyms: ^TAmax fuscus MOller, 1774; Arion subfuscus Johnston, 1838 (nomen 
nudum); Arion cinrlus Dumont ot Mortillet, 1857; Avion euthymeanus Florence, 1886; 
^Avion olivaceus Kotula, 1884 — for data concerning these synonyms see Hesse (1926). 

Uoferences: Ant 1957: 8; Damjanov and Likharev 1975: 243; FrOmming 1954: 
154 (l»iononiic«); Gerhardt 1940: 570 (copulation); Kunkel 1908: 86, 1916: 323 (data 
cunceiniug bionomics); Likharev' and Wiktor 1980: 396; Muller 1913: 181 (food); 0 kland 
1923: 24 (survey); Kiedel and Wiktor 1974: 103 (survey); Quick 1946; 181 (copulation), 
1960: 133 (survey and illustrations); Simroth 1885: 280 (illustrations), 1901: 47 (illustrations 
and distribution); Wiktor 1973: 29 (survey, illustrations), 1977: 291. 

Medium-sized, up to about 70 mm, usually smaller. Slugs 35-45 mm in 
length are mature. The biggest Bulgarian specimen was 38 mm long after preser¬ 
vation. Body elongate. Length of mantle more than J of the crawling body. 
Back slightly rounded, not very convex. Skin finely grooved. 

Colouration variable within the same population. Body usually rust-colo¬ 
ured, yellow-brown, orange-brown, seldom olive-brown. Sides with dark, brown 
bands, most distinct on mantle in most individuals, especially juveniles. Bands 
attaining body end, varying from light to dark, often inconspicuous or absent 
in huge individuals. Slugs without bands are usually lighter in colour: asli-grey- 
yellow or ash-grey-brown. In banded forms beneath pneumostome the dark 
]»igment forming a characteristic triangle. Unlike in most other species pneu- 
m(»stome is surrounded fi*oni 3 sides: fiom above, behind and below (Fig. 3). 
All the forms described above are not varied anatomically, but it can be said 
that those with lateral bands are most often juveniles while the bigger ones, 
devoid of bands, are fully develoi>ed (VVfKTOR 1973). Many authors call the 
smaller, banded form A, subfuscus fiiscus Poll., and A, subfuseus brunneus 
Leii.m. the larger unbanded form. A third form (rarely found) are slugs with 
back and mantle uniformly chocolate or black-chocolate and light, orange or 
yellow-olive sides. These are most ])robably melanistic individuals. The author 
found only juveniles of this form in Bulgaria (Eila -- Parangalitsa). 

The reason of the colour variation described above is not clear. Apparently 
none of the three forms can be correlated with fenological or ecological factors, 
although the large unbanded form is most fro<iuout in oi>en luibitats, especially 
in mountain meiidows or on rocks above the timberline. 
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8liiU6 usually orange or yellow, but hyaline in large, unbanded specimens. 
Genitalia (Pig. 4). Glandula hennaphroditicji small, entirely hidden 
among liver lobes. Ductus hermaphroditicus thin, long. Albumen gland located 
centrally or in anterior part of body. Spermoviductus narrow, with little glan- 



Figs. 3-4. Arion (M.) subfuseus (Drap.): 3 — side view (of a living specimen from Poland), 
4 — copulatory organs (specimen from Shipka) 


dular swellings. Oviductus abruptly broadened near the insertion of genital 
retr.ictor, its narrow part very short. Ligula absent, superseded by longitudinal 
ridges. Vas deferens thin, long, gnidually changing into thicker, long epiphallus. 
Spermatheca spherical, spermatheca duct long, with irregularly-shaped swel- 
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ling at the junction with atrium. Atrium short, barrel-like, well-differentiated. 
Vas deferens never looping around spermatheca duct. Ghmital retractor short, 
wide, inserted to oviductus at its broadened part. 

Formula of radula: C. 42-67/x 124-149. 

Bionomics. Occuring in widely different biotopes, it is found most often 
in forest of various kinds, both deciduous and coniferous. Pai ticularly frequent 
in mountains, also met at clearings and above timberline ujt to subalpine zone, 
choosing both areas of rich mountainous vegetation and rocks covered only 
with lichens. In mountains reaching the altitude of about 2900 meters above 
sea level, the highest occurrence in Bulgaria known to me being at altitude 
of 2000 meters above sea level (Vezhen, Damianitsa, Yakoruda). In synanthro- 
pic environments not frequent though met there as well. Living from 13 to 17 
months, matures sexually at ago between 8,5 and 10,5 months. Lays eggs at 
various year seasons, no distinct season preference observed. Eggs: yeUow or 
creamy of 3-4 mm in diameter. Hatching period not stable, depending on en¬ 
vironment temper.iture, lasts from twenty odd to hundred days. Young slugs 
after hatching are pale browm with blackish tentacles, darker lateral zones 
visible after 3-4 days (Szabo and Szabo 1934, Kvnkel 1916, Fromming 1954). 
Copulation was observed only fragmentarily and should be investigated in 
detail. This slug fetids on various food, preferring capped fungi, yet eats alive 
and dead parts of flower plants, fruit, carrion, especially of invertebrab-s, 
and vertebr.ito excrement. 



Map 3. Arion subfuscus 
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Distribution. This species has the widest range of aU Arioninae, including 
almost all of Europe from Portugal in west to the Ural (which it maybe passes) 
and from Iceland and northern Scandinavia to the Balcans and the steppe 
region in southern Ukraine. 

In Bulgaria occuring in all the mountain and submountain areas, not found 
in the wide valleys of the Danube and the Marica, nor in Bulgarian Dobrudzha. 

Material examined: 285 fipccimens. 

Kecords (Map 3): 

Stara Planina: Vratsanska PI. in the region of Purslievitsa and Milanovo; B«*rkovit8a leg. 
Totev (MXII); Beli Vit Valley near Teteven, Vezhen, Ribaritsa near Teteven, Cberni 
Osuin VaUey near Troyan; Kalofer leg. Borowiec and Tarnawski; near Shipka 
Pa88, Buzludzha near Kazanlyk, Zheravna near Kotel. Also: OSanova (1968, 1970) — 
Buebino Pass, Sredkovets, Shabovitsa Valley, Barzya; Urbaisiski and Wiktor (1968) — 
Petrohan Pass, Troyan. 

Vitosba: Zlatni Mostove, Boyana and Boyanskie Ozera, Vladaya, Bistritsa, Cberni Vrukb; 
near shelter bouse “Momina skala** leg. Buresch (BAN). Also: Hudec (1964) — Boya¬ 
na; OSanova (1968) and Urbanski and Wiktor (1968) — Zlatni Mostovo. 

Sofia — Wagner (1934a) 

Plaiia; Kokalyane, Kokalyanski Monastir. 

Sredna Gora: Kaprivsbtitsa; near shelter house Bogdan leg. Szigethy (IINIIM). 
Osogovska Planina: region of Ilizba Osogovo; aviso: Urbanski and Wiktor (1968) — Bogo- 
slav; Wagner (1943a) — Kyustendil. 

Pirin: Bansko, Bunderitsa and slopes of Vikbren, near shelter bouse Damyanitsa, Biegovitsa 
in Bistritsa Valley near Sandanski, Gotso Deltcbev on the river Mesta, Bereznitsa near 
Gotse Deltcbev. Also: Wagner (1934b) — Pirin (I). 

Slavianka; Carev Vrukb leg. Conkov (BAN). 

Rila: Borovets, near Rilski Monastir, reserve Parangalitsa near Blagoyevgraid, region of 
waterfall Skakavitsa, near shelter houses Vada and Lovna, Yakonida; Malavitsa log. T 
(IZW); Tsbamkuria leg. Buresch (BAN), near III-Rilsko Ozeto log. Chorbadzhiev 
(BAN). Also: Wagner (1934a, 1934b) — Tsbain-Kuria, Rilski Monastir; Jaeckel 
(1954) — Stinyakovo; OSanova (1968) — Rilski Monastir and Kanarata; Urbai&ski 
and Wiktor (1968) — Rilski Monastir. 

Rodopi: Pestbera — reserve Snezbanka, near shelter house Zdrevets not far from Plovdiv, 
region of Chepelare leg. Pawlowski and Blaszak (MNH), Khvoyna region of Bela 
Cburkva, Nareebinske bani leg. D. Papassoff (BAN), Cbudni Mostovo (Erkruprya) 
numerous localities (MXII) and leg. Pinter (HNIIM), Persenk, numerous localities 
near Smolyan, Batak. Also: Urbanski and Wiktor (1968) — Lepenitsa, Golyam 
Perelik. 

Strandzba (Istranca): Grnmatikovo, Ajdere Valley near Malko Turnovo. 


Subgenus Carinarion Hesse, 192(> 


Carinarion Hesse. 1926: 65. Typus: Arion circumscriptua Johnston, 1828. 

Carinella Mabille, 1870: 106 (non Carinella Johnston, 1833; nec Sowerbt, 1839). 

Body length up to about 50 mm. Dorsal keel well-marked in all juveniles 
and many adults. Integument finely sculptured. Body ash-grey with darker 
dorsum, yellowish ash-grey or brownish in some specimens. Sole white or cream- 
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coloured. Sides with bands. No dark pigment beneath respiratory orifice. Slime 
hyaline. Atrium large, flattened in most specimens. Bursa copulatrix OA^al or 
tapering apically. Oviduct thinner than epiphallus. Distribution: almost all 
Europe. Three species known. 

-Irion {Carinarioti) silraticus Loioiandeb, 1937 

Arion circumscriptus var. silvatica Loumaxder, 1937; 98. Terra typica; southern Sweden 
(f and Denmark). 

Arion (.Irion) circumscriptus Johnst.; Wagner 1934a: 59, 1934b; 90; Hudec 1964: 191. 
Arion (Carinarion) circumscriptus Johnston; OSanova 1968; 237, 1970: 73, 1972: 141; 
Ukbanski and Wiktor 1968: 60. 

References: Damjanov and Likharev 1975: 242; Likharev and Wiktor 1980: 
405; Riedel and Wiktor 1974; 114; Wiktor 1973: 38 (survey and illustrations in last two), 
1977: 291. 

Body length about 25 mm in living specimens, 21 mm and 6 mm width in 
preserved Bulgarian specimens. 

Colour variable (Fig. 5). Dorsum and mantle dark ash-grey to dark grey- 
broAvn, almost bhickish in some preserved individuals. Sides and mantle with 
dark bands. Mantle almost uniformly coloured between bands, without black 
spots. Dorsum darker than sides, lower edge of side bands shar]), upper edge 


Hi 

Figs. 5-7. -Irton (O.) siloaticus Lohm.: 5 — side view (specimen from Vladaya), 6-7 — copu- 
latory organs (6 — specimen from Zheravna, 7 — from Shipka) 
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Murird (dark pigment intermingling witli dark dorsum). Dark pigment present 
also in skin grooves on body sides hut lighter than in dorsum. Bulgtiriau speei- 
mons have the dorsum paler and the dorsal edge of the lateral band more di- 
stinet than individuals from Central Europe. Sole white or cream-coloured. 

Slime transparent, hyaline or slightly yellowish. 

Genitalia (Figs. 0-7). Broad, flattened atrium is distinctive. Width almost 
equal to length. Ejiiphallus large, cone-shaped, sometimes slightly swollen 
noiu- atrium, without dark band. Oviduct short, thick. Spermatheca duct short, 
thick, swt)llon antorif>rly (but not spherical). Ko differences were found in 
genitalia of Bidgariau and Central European specimens. 

Badula with no specific features, its formula C. 30-38/x 106-114. 

Bionomics ])Oorly known. Woodland species living in decidfious forests, 
esiK'cially in mountitins, often at valley bottoms and near brooks, in humid 
and medium damp biotopes. In Bulg.iria up to the altitude of 1400 m. 

Distribution incompletely known. Eecordod from Scandinavia, W-re- 
gions of USSK, Pohiud, Eomania, Bulgaria, Holland, Fnince, West Germany 
(Likjiauev and WncTOii 1980, Scumid 1972). 

In Bulgaria in a high mountain region (Stara Flanina, Vitosha, Birin, 
Rila. Kodopi). 

Material examined: 168 speciincns. 

Records (Map 4): 



!Mjip 4. .Irioa silvatkus 
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Stara Plaiiina: Vratna, near Pureljcvitsa and Ledeuika Bhelters within VratBan^ka Plaiiina, 
Tetcven, Bulgarcne near Loveoh, Beli Osum in the vicinity of Troyan, Gabrovo, many 
localities near Shipka, Stoletov leg. L. Pint6r (IINHM), vicinity of Buzludzha near 
Kazanlyk, Zheravna and the area around Kotel. Also: Wagner (1934a) — Slivcn; 
Urba}s;ski and Wiktor (1968) — Ledenika; OSanova (1908, 1970) — Dabnika, Ber- 
kovitsa, Lakatnik, Sredkovetg, Pctrohan, Shabovitsa, Barzya. 

Vitosha: Boyana, Boyanski Vodopad leg. OSanova and Pint^;r (HNIIM), Boyanske Ozera, 
Zlatni Mostove, Bistritsa, Dragalevtsi, Vladaya. Also: Wagner (1934a), Hcdec 
(1904) and OSanova (1972) — many localities. 

Plana: Kokalyane and Kokalyanski Monastir. 

Osogovska Planina; Near llizba Osogova, Kyustendil. 

Pirin: Breznitsa near Gotse Delchev. 

Rila: Borovets. Also: Wagner (1934b) — Tsham-Kuria; OSanova (1968) — Kilski Monastir. 
Rodopi: Batak and the area around. 

Com ments. 

Some specimens of A. silvaticus are externally similar to A. subfimncs 
or A. Iiortmsis, Unlike A. silvaticus the two latter species belong to other sub- 
genera and can be easily distinguished by spherical spermatheca and the rema¬ 
ining subgeniis features. 

Other species of the subgeuus Carinarion differ from A. silvaticus as follows: 
A. circumsciiptus Johnston has a more elongated body with spots <»n the 
mantle; blurred lower edges of side bands; flattened atrium twice as long as 
wide; epiphallus smaller, not swollen in the anterior part and with a dark 
pigment band on the surface; spermatheca duct and the oviduct of the Siime 
thickness, both with no swellings in the anterior part. 

A. fasciatus (Nilsson) — the body flattened dorsoventrally, lighter colo¬ 
uration; bounded side bands with yellow or orange stripe beiiojith; conical 
(not flattened) atrium; epiphallus larger with larger swelling bulbus in the an¬ 
terior part; spermatheca duct thicker with bigger swelling, the oviduct distinctly 
thinner. 

Previous literature uses one name, Arian circumscriptus, for the three spe¬ 
cies {eircumscriptus, silvaticus^ fasciatus). A. fasciatus is possible to meet in 
Bulgaria, especially in synathropic environment. It is also possible to find 
A, circumsaiptus there, since the western part of Stara Planina has biotops 
characteristic for this species. This possibility is taken into consideration by 
Damjanov and Likharev (1975). Localities of A. eircumscriptus as known from 
the previous data should be revised. 

Subgenus KobeUia Seibert, 1873 

Koheliia Seibert, 1873: 81. Typus: Avion hortensU F^russac, 1819. 

Body length up to 35 mm. Integument finely sculptured, no keel on the 
back. Colour variable, usually dark. Body sides with dark bands. Atrium small. 
Spermathecii spherical. Oviduct thick, thicker than epiphallus. Four or six 
species known. They all occur in western and southern Europe. 
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Arion ^hobeltia) hortrnsis F^russAC, 1819 

Arion hortensis P^russac, 1819: 05. Terra typica: Prance. 

Synonyms: ? Arion anthracicus BorRoriGNAT, 1800; Arion pelophilus Mabille, 
1870; Arion elongaius Collinge, 1894; Arion hortensis P^RUSSAC R: Davies (1977). 

References: Damjaxov and Likharev 1975: 242; Davies 1977: 174; 1979: 123; 
Promming 1954: 163 (bionomics); Gerhardt 1930: 324 (copulation); Kunkel 1910: 80 
(bionomics); OSanava 1904: 204 (bionomics); 0kland 1923: 40 (survey); Quick 1946; 
178 (copulation), 1900: 130 (bibliography, illustrations); Riedel and Wiktor 1974: 119 
(bibliography, illustrations); Simroth 1885: 238; Wiktor 1973: 43 (bibliography, illustra¬ 
tions), 1977: 291. 

Body length up to about 35 mm in crawling, about 15 mm in preserved 
specimens. Body slender, mantle rather small, integument finely sculptured. 

Living specimens chocolate-black with darker dorsum and lateral bands. 
Bands gradually paler downwards, with evanescent lower margin (Fig. 8). 
Hoiul and tentacles black. Sole orange, brown-orange or dark yellow. Juveniles 
bluish ash-grey with dorsum darker and sole yellow. In specimens preserved 
in alcohol the yellow pigment is washed away colouring the fluid, the dorsum 
and sides become blue steel-grey, or even blue, the lateral bands blackish, 



Poland) 
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and tlie sole ■whitish or cream-coloured. Colounition chuiuctcristic of living 
juveniles and adults enables their recognition. 

Slime ycllow-oriiuge, hyaline. 

Genitalia (Fig. 9). The unusually long oviductus is distinctive; broad, 
elongately conical anteriorly, narro'w, tubular posteriorly. Both parts of almost 
the same length. Epiphallus distinctly shorter than broadened part of oviductus, 
slightly .s-wollen in the middle with annular swelling near atrium. Spermatheca 
spherical. Spermatheca duct thick, tubular, gradually broadening anteriorly. 
Atrium small, barrel-shaped. Spermoviductus short as compared to copulatoiy 
orgsms. 

Eadulu. Lateral teeth with narrow and long mesocone. Formula: 
C. 29-.3.5/ X 101-121. 

Bionomics. This species is especially adapted to biotopes changed by 
human activities. As a synanthi‘oi)ic species it spread over a large part of Europe 
(including Bulgaria). In natural biotopes it is mainly a forest species. It is also 
frt^queut in gardens, parks, vegetable-cultivated grounds, greenhouses, refuse 
hoiips, cellars, vegetable or fruit •warehouses etc. The slugs hide under .stones, 
logs, in the ground or in leaf litter. Individuals of various developmental stages, 
and probably also eggs, hibernate in cellars, drains, greenhouses, hotbeds, 
under stones and in the ground. Synanthropic populations have no se;(Sonal 
life cycles, so that individuals of all ages can bo met simultaneously. The species 
sometimes is a dangerous po.st in greenhouses and horticultural grounds. It is 
omnivorous, feeding first of all on fruit, especially berries (strawberries, wihl 
strawberries), seedlings and new wenk plants (cabbage, celery, lettuce, all 
rapilionaeeae, and flowers). Its control is especially difficult in areas with natural 
hiding-places. 

According t<t Kunkel (191G) and Fbomaung (1954) the slug lays about 
200 eggs during its lifetime. The. eggs are laid in batches of 12-80 each, from 
2 to 3.5 mm in length. According to OSanova (1964), hatching takes 20-38 
days in Bulgaria. The first eggs are laid by the slugs 17 weeks old (but .sometimes 
7 months old). There seem to be two main periods of oviposition: from the 
end of March to the end of April, and from the end of October to the end of Ita- 
cember, though occasionally eggs are laid during other cool or cold periods. Lay¬ 
ing eggs from July to the beginning of September has not been noticed in Bul¬ 
garia. Most individuals live for about 9 months. In Bulgaria most slugs die in 
January and in May. 

Copulation has l>een observed by several authors (Gerhaedt 1936, Qx’ick 
1960, 0.§anova 1964) but their results are conti-adictorj". So are the descrip¬ 
tions of spermatophores. This may suggest that two similar and not yet reco¬ 
gnized species are involved (see Riedel and Wiktok 1974). 

Distribution. Originally A. hortmsis inhabited south-western Euro]ie, 
Great Britain and probably North Africa. As a synanthrope common in central 
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Europe (to western Poland). More eastwards known from isolated synaiitliropic 
biotopes and greenhouses. Introduced to the USA. 

In Bulgaria known only in Sofia. 

Material examined: 65 specimens. 

llecords (Map 2); 

Sofia: leg. Popov, see also OSanova (1904, 1908), Urbanski and Wiktor (1968). 

Com ments. 

Davies (1977, 1979) states that three distinct species i.e. Arion hoHensis 
F^kussac, 1819, A. distincUis Mabille, 1868 and A. owenii Davies, 1979 
are in literature commonly confused under the name hortmsis. I was able to 
compare with her results only two specimens from Bulgaria (collection 
of J. Urba^iski). The other specimens were sent to me 10 years ago. After 
having examined these I sent them back. Probably they no longer exist. The 
two specimens studied show features which according to Davies are charac¬ 
teristic of horiensis. Because of the iU preservation of the above specimens. 
Fig. 9 shows the genitalia of a specimen from Poland. 

ZonUoidea Morc h, 1864 

This group has a tendency to reduce shell. The shell is fully developed 
only in most Zonitidae, being flat, spirally coiled, so large that the whole body 
can retract inside. hxV iirinidae and ParmaeeUidae shell is more or less ear-shaped, 
protecting only part of the body. Most Vitrinidae are semislugs and Parmacel- 
lidae become sluggish as they grow and get mature, ililacidae^ include only 
slugs, their vestigial shell is lenticular with refined accretion lines. Shell cavity 
closed up. 

In all families female parts of genitalia and atrium with a tendency to 
form various accessory organs; male parts usually with papilla inside penis 
and with epiphallus. 

Lateral teeth of radula narrow, cuspid or sword-shaped. 

Milacidae Ellis, 1926 

Milacidae Ellis, 1920: 252; Likharev and Wiktor 1980: 364; Wagner 1935: 180 
and 1936: 92; WiKTOR 1973: 49; Zilch 1969: 265. As Milacinae in ParmaeeUidae: Germain 
1930: 106. Ab, pars Milacinae in Limacidae: Hesse 1926: 30. 

Species placed until recently in Milaco (which was included in Parmacellinaef 
Limacidae) are now excluded from that subfamily and family and placed in 
Milacidae. Similarly, Parmacella and Boettgerilla (both cxti'alimital) are now 
placed in families of their own, not in Limacidae. 


^ I follow Van Goethem (1972) in considering Boettgerilla Simr. as belonging to a se¬ 
parate family, not to ParmaeeUidae (Zilch 1959-1960) or Milacidae (Wiktor 1973). 
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Body length variable, up to 100 inni, elongated, tapered posteriorly. Mantle 
at least ^ of body length, granular and with small papillae (which arc visible 
only in living specimens), without concentric grooves, with a horseshoe-shaped 
groove opened posteriorly (the horseshoe sometimes closed). Pnoumostome post¬ 
median. Rear of the body with a distinct keel which attains mantle hindmargin, 
and with two shallow cavities beneath mantle hindmargin. Posterior part of 
the body with 9-12 longitudinal ginoves between median line and pneumostome. 
Sole divided into three longitudinal zones, with tninsverse V-shaped grooves. 

Unicolour or with dark spots, mantle in many species laterally with irregu¬ 
lar, longitudinal bands. 

Slime dense, sticky, colourless, milky or yellow. 

Shell flat, slightly convex in upper part, with well-defined concentric 
growth lines. IS’ucleus placed on shell’s longitudinal axis near hindmargin. 

Epiphallus large, producing spermatophore, connected with i>enis. Penis 
variously shajicd, with glans inside (papilla), not crossing tentacle retractor. Sper- 
matheca duct opening into ovidiictus. Accessory glands opening into vagina 
or atrium. Atrium often with stimulator inside. 

Eggs with c^ilcareous shell. 

Jaw oxygnathic. Central and lateral teeth of radula with 2 or 3 cusj)s; 
marginal teeth sword-shaped. Intestinum with two loops, the second one 
protruding more backwards than the first one. Eight liver lobe constituting 
apical part of viscera. 

Distributed throughout North Africa, Asia Minor to Caucasus, Euro])o 
eastwards to southern Ukraine, north to Ireland, England and south-western 
Poland. Several species have been introduced into other parts of the world. 
About 40 known species. 

Previous classificiitions of Milacidae (as defined liere) are evidently artificial 
(Hesse 1926; Wagner 1930). In this paper I recognize 2 genera within Mila- 
cidae: Milax Gray, 1855 and Tandonia Lessona et Pollonera, 1882, which 
are based on structural, behavioural, and distributional characters (Wiktor 
1981). Recognizing Aspidoporiis as a genus was an error caused by Babor’s 
(1889) inaccurate description (see Wiktor 1979). 

Genus Jfiloa* Gray, 1855 

31ilax Gray, 1855: 174. Typus: Limax gagaies Draparnaud, 1801. 

Amalia Moqdin-Tandon, 1855; 10. Typus; 3Iilax gngatea (Draparnaud, 1801) (Limax), 
Lallemantia Mabille, 1868; 143. Typus; Limax polyptyleus Bourguignat, 1859 (— 1/. gn* 
gates). 

Fyrainea Lessona et Pollonera, 1882: 57. Typus; Amalia gagates (Draparnaud, 1801). 
Cypria Simroth, 1910; 158. Typus; Amalia cypria Simroth, 1910 (= Limax barypus 
Bourguignat, 1866). 

Micromilax Hesse, 1926; 33; new name for Cypria Simroth nec Zenker, 1854. 

References; Hesse 1926; 33 (sectio Lallemantia); Likharev^ and Wiktor 1980; 
357; Wagner 1930; 52 (sect. LallemaiUia); Wiktor 1981: 145. 
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Body length up 70 mm. Body stout, cuneiform posteriorly. Keel sharp, 
I)rotruding, attaining mantle hindmargin. 

Atrium large, barrel-shaiied, with stimulator inside (except M. verrucosus). 
Accessory glands opening asymmetrically directly into atrium near stimulator 
base. Epiphallus short, broadening posteriorly. 

Distribution. British Isles, Meditermnean region, areas behind the 
Caucasus. 


Miliujc parrulus Wiktor, 1968 

Milax (Milax) parvulus Wiktor in Urbanski and Wiktor, 1968: 91. Locus typicus: 
Iskrets (Iskrec) (Bulgaria, Stara Planina). Lectotypus: MNH No. 467 design. 
Wiktor 1968: 419). 





12 


Figs. 10-12. Milax parvulus Wiktor: 10—side view (specimen from Purshevitsa), 11 —copu- 
latory •'rgans, 12 — stimulator seen in the open atrium (11-12 after Wiktor 1968) 
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Krfereiices: Damjanov and Likiiau£V 1975: 334; Wiktor 1998: 419 (description, 
illustrations), 1977: 292. 

Body broadest at mantle level, cuneiite posteriorly, 25 mm long in largest 
preserved specimens. Keel ])rominent. 

Living specimens with dark dorsum; keel and sole brown-black with orange. 
Preserved specimens without orange colour, with well-defined blackish pattern. 
Mantle with irregular dark spots which form irregular reticulate i»attern (Fig. 10), 
with black, irregular band on each side; bands indistinctly connected anteriorly 
with each other in some specimens. Head and tentacles blackish. I’osterior pai-t 
of body (behind mantle) bluish ash-grey with blacki.sh reticulate pattern (dark 
pigment placed in skin gi-ooves). Solo and kwl cream-white in preserv<Ml speci¬ 
mens. Preserved specimens resemble Tandmiia budapestemis and T. cristata 
in habitus and colouration. 

Genitalia (Figs. 11-12). Atrium large, barrel-shaped, with rolled, elon¬ 
gate, smooth stimulator inside. Stimulator semicircular or crescent-like (semi¬ 
lunar) in cross section. Accessoiy (atrial) glands forming dense, white mass, 
situated between solo muscles and crop or pharjnx. Accessoiy glands joining 
atrium with 9-13 thin, silky white ducts. IVnis and epiphallus ill-defined, 
forming single subconical org-an with vas deferens opening into its end. Sper- 
mathocii duct thick, spermatheca oval or sjdiericiil. Oviduetus in shajK* of a 
broad tube, sometimes with small, pocketlike swelling. 

liadula. Medial and lateral teeth tricuspid, excejit the external one, which 
is bicuspid. Marginal teeth dagger-like. Formula: C. 13. 1. 24/x 92. 



Map 5. Milax parvulus 

http://rcin.org.pl 
















































































































































































































Slugs of Jitilgariu 


09 


Bionomics unknown. Slugs of this species collected by me were found 
on calcareous rocks, under stones or in brushwood and in open grass fields. 
Distribution. Known only from Bulgiiria (several localities). 

Material examined; 33 specimens (holotype and paratypcs). 

Records (Map 5); 

Stara Planina: Urbanski and Wiktor (1968) — Iskrets, in the vicinity of Purshevitsa 
(Vratsanska Planina), Troyan, and Truu shelters (western Bulgaria). Gara Zemeii — 
Damjanov and Likharev (1975). 

Vitosha: Damjanov and Likharev (1975). 

Rodopi; Damjanov and Likharev (1975) — near Kurdzhali. 

Strandzha: Damjanov and Likharev (1975) — Zvdczdec. 

The Black Sea coast; Damjanov and Likharev (1975) — near the Silistar River. 

Milax reiTiicoNMs Wiktor, 1969 

Milax verrucosus Wiktor, 1969; 47. Locus typicus; Gabrovo (Stara Planina, Bulj^aria). 

Holotypus: MNII No. 460. 

^Mitax sp.; OSanova 1970; 78. 

References: Damjanov and Likharev 1975; 335; Wiktor 1977; 292. 

Body elongut<? or worm-like, obtusely anguhite at posterior end, both in 
living and preserved spenumens (Fig. 13). Length up to about 35 mm in crawling, 
up to 28 mm in preserved specimens (which are up to 4 min wide). JLintle co¬ 
vering only “ to I of the body length in crawling, about J in preserved, shrunk 
individuals. Kind low, but visible till body hindmargin. Integument finely scul- 
])tured. Mantle with distinct jrapillae which do not occur in other Milaa. 

Unicolour, without s])ots or pattern. Most specimens snow-white or cream- 
coloured. Largest specimens with slightly ash-gi-ey or bluish, darkened dorsum. 
Tentacles always blackish. Slime hyaline, very dense. 

Genitalia (Figs. 14-16). Many details (e.g. proportions, shape) distin¬ 
guish J/. verrucosus from other MilacUlae. Spermoviductus extremely short, 
in adults subcqual to oviduct in length. Albuminal gland unusually largt*, as 
long as the disbince fi*om Ix^ginning of spermoviductus to anterior part of atrium. 
Vas deferens, epiphallus and penis poorly difhuentiated, forming one straight 
duet, broadening gradually and extremely short, its length equal to oviductus. 
Eetractor penis narrow, long. Oviductus gradually broadening, communicating 
anteriorly with spermathec^i duct (which is long, broad). Spermatheca oval, 
small as compared to spermatheca duct. xVtrium short, as if both male and 
female copulatory organs fused, without stimulator. Accessory gUmd lacking 
in juveniles (Fig. 16), first appoiiring as small pocket on atrium wall at junc¬ 
tion with female duct (Fig. 15). ^\^len fully developed it forms a single wing-like 
organ communiciiting with atrium by a single duct (Fig. 14). Eeproduetory 
organs attaining right tentacle. 

Musculus columellaris peculiar, consisting of two separate, ramifying 
muscles: tentacle retractors and bifurcated phai’ynx muscle. 

Formula of radula: C. 7-8. 19-21/x 93-104. 
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Bionomics. Specimens were collected ut altitudes less than to slightly 
more thjin 1000 m. The slugs can be met mostly in valleys, in undergrowth pla¬ 
ces. I collected them in deciduous and mixed type forests, mainly in beech- 
hornbeam with walnut. The specimens hide under stones and underground 
wliere they dig Ciinals. Put outside their hiding places they quickly withdraw 
into other dark places. 




1 mm 


1 mm 


1 mm 


Pi^s. 13-16. Milax verrucosus Wiktou: 13 — aide view (specimen from Shipka), 14 — co- 
pulatnry organs of the specimen, with a fully developed atrial accessory gland (specimen 
from (rabrovo), 15 — copulatory organs with the begining of atrial accessory gland (specimen 
from Teteven), 16 — copulatory organs without the gland (specimen from Shipka) 

(14-15 after Wiktor 1969) 

Distribution. Certain records are all from central Stani Planina between 
Teteven and Shipka pass. Some questionable findings suggest that the range 
is much wider (see below). 

Material examined: 33 specimens. 

Records (Map 6): 

Stara Planina: near Teteven (several localities), Cherni Osum, Ispolin at Shipka pass, 
TPeshtera Bankovitsa near Iskur (improperly preserved) leg. A. Popov (coll. Urban ski). 
Also: Wiktor (1969) — Gabrovo, Teteven; 0§anova (1970) — I Dabnika (as Milaxsp.). 
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Coiiinieiits. 

Milax verrucosus lacks an atrial stiniiilator, which is a generalized organ 
in Miliix 8. str. The genitalia are sinii)lified (shortened vas deferens-penis sec¬ 
tion), the coliiniellar muscle is peculiar, and so is the integuinentv At least some 
of these characters are ]>robably caused by the subterranean way of life (elon¬ 
gate body, absence of pigment, verrucosus integument). Changes in muscu¬ 
lature and reductions in genitalia are probably further consequences. One can 
assume that Milax verrucosus developed from an ancestor similar to other present- 
day Milax and that during its evolution accessory gland ducts were fused 
or reduced, the stimulator was reduced, the vas deferens shortened, etc. 

(lenus Tandonia Lessona et Pollonera, 1882 

Tandonia Lessona et Pollonera. 18S2; 54. Typus: Limax niarginatvs DRAPAKNAiDr 

1805 (non Muller) (= TAmax rustivus Millet, 1843). 

Subamalia Pollonera, 1887: 5. Typus: Amalia rohici Simrotii, 1885. 

Tromilax Wagner, 1930: 50. Typus: Amalia baldenais Simrotii, 1910. 

References: Hesse 192(3: 33 (sectio Tandonia); Wagner 1930: 51 (seetio Tandonia); 
WiKTOR 1981: 145. 

Body elongate in crawling sjiecimens, almost parallel-sided in most species, 
with abruptly narrowed, short posterior jiart. Limgth up to about 100 mm. Keel 
usually low, attaining mantle hindmargin in some species, limited to posterior 
part of dorsum in others. 
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Atrium small, tubular, without stimulator. Accessory glands opening into 
vagina (not atrium), glands either as individual tubes around wagina, or fused 
ill two large masses, every mass with one or more ducts. Penis short, epiphaHus 
long, often narrowing posteriorly. 

Distribution. Southern Alps (most species), central and partly western 
Europe, Crimea, North ^Vfrica, Asia Minor. 

About 30 species. 


Tamlonia htisceri (Wagner, 1931) 


MHajr (Milax) KiiS6eri Wagner, 1931a; 72. Locus typicus: Sveta I*ctka near Xis (S(;rbia, 
Yugoslavia). Holotypus: Naturhist. Mus. Vienna. 

Milax (Milax) KuHeri Wagner, 1931b: 200. 

^Amalia (Tnndonia) l^essei Bttg.: Babor 1898: 40. 

1 Amalia (Tamlonia) carinnta Leach: Babor 1898: 40. 

^Amalia marginata Drap.: JuriniC' 1906: 10. 

Amalia marginata DRAP.(t): Wohlberedt 1911: 184. 

Milax (Milax) marginaUm Drap.: Wagner 1934a: 57. 

Milax (Milax) Kusceri II. Wagn.: Wagner 1934a: 57, 1934b; 90. 

Milax rusticus longipenis Grossu et LuPU, 1961a; 137. Locus typicus: Babadag (X-Dobru- 
dzlia (Dobruja), Rumania). Holotypus: MXII **Gr. Antipa”, Bucharest, No. 13109. 
Milax rusticus f. balcanicua Grossu et Lupu, 1961a: 139. Locus typicus; Coinorova (SW- 
• Dobrudzha, Rumania). Holotypus; MNH “Gr. Antipa”, Bucharest, No. 13126. 
Alilax (Milax) bojanensis Hudec, 1964: 187. Locus typicus: the garden near “Bojanska 
eerkva” (Boyana near Sofia, Bulgaria). Holotypus: Seiickenbergisches Museum, 
Frankfurt a/M., No. 175690. Also Hudec 1965; 11, 1967b: 20. 

1 Milax rusticus Millet: Lupu 1968: 31. 

Milax longipenis (Grossu et Lupu): Lupu 1968: 34. 

Milax longipenis bojathtnsis (Hudec): Lupu 1968: 35. 

References: Damjanov and Likharev 1975: 3.30; Hudec 1965: 11, 1967b: 20; 
Hudec and V^aSatko 1971: 19 (illustrations, photographs, synonyms); LiKHARiiVand Wiktor 
1980: 374; OSanova 1970; 77, 1972; 147 (bionomics); UuBAiirsKi and Wiktor 1968: 86 
(illustrations, description); Wiktor 1977: 293. 

Body length up to about 100 mm in crawling, about 55-05 mm in preserved 
specimens. Mantle about J of body length. Keel often inconspicuous in living 
eiiecimens, attaining mantle hindmargin, visible only posteriorly in impro¬ 
perly preserved specimens (e.g. macerated). 

Colouration. Living specimens pink-brown or ash-grey pink with many 
irregular blackish spots (Fig. 17), confluent into two lateral bands on mantle. 
Mantle of some specimens with weakly iiigmented band. Head and tentsicles 
blackish, remaining part of dorsum with spots along skin grooves. Preserved 
specimens devoid of pink colouration, body getting mucky yellow or brown 
and spots black. Keel without spots, lighter in colour than dorsum. Sole mucky- 
cream. 
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Slime dense, hyaline, milky in irritated specimens. 

G-onitaliu (Figs, 18-19). Epiphullus and vas deferens very long. Penis 
short, anterior part spherically broadened with papilla inside (Fig. 19), posterior 



Pigs. 17-19. Tandonia kutceri (Wags.): 17 — side view (specimen from Ropotamo), 18 — 
coiJulatory organs (specimen from Balohik) 19 — papilla inside the penis (after Likiiakbv 

and WiKTOii 1980) 

part cylindrical, slightly broadening. Slight constriction (with a narrow retrac¬ 
tor in-serted in it) can be regarded as its posterior limit. Epiphallus tubiform, 
slightly broadened mesally, coiled helically, communicating with membraneous 
nie.senterium by thick blood-vessel. This mesenterium was incorrectly inter¬ 
preted by Urbanski and Wiktor (1968) as accessory retractor. Epiphallus 
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6-8 times of penis length. Vas deferens thin, as long as 1-1.5 of penis and epi- 
phallus taken together. Oviductus straight, tubular, a little longer than penis* 
Sperniatheca oval or sphericid. Sperniatheea duet equal to penis in diameter* 
Vagina veiy short, with numerous yellowish tubular accessory ghinds ojiening 
into it. Atrium verj' short, flattened, communicating along whole length with 
body integuments. 

Kadula. Its formula: C. 16-18. 37-40/xll3. 

Bionomics. Largely tolerant to most ecological factors. Met in })iotopes 
of various humidity (including xerothermic ones). Most numerous in sites abun¬ 
dant with stones, bricks or logs. Met in forests, bushes and rock rubble with 
sparse vegetation. Sometimes found in large numbers on calc;ireous soils* 
Hiding under stones and logs. Beaching the altitude of 1250 m at Vitosha 
(OSanova 1972). ^ill known habitats below this altitude. Life history almost 
totally unknown. Miiting specimens were i>hotographed by Osanova (1972) 
who also gave some information on the life of the species. She collected eggs 
in spring (8th April). Hatching takes 16-20 days under laboratory conditions. 
Eggs iridescent, oval, 4.5x4 mm in diameter. Several generations probably 
overlap, as suggested by the size differences in simultaneously occurring sp<‘- 
cimens. 

Distribution. Known from Serbia, Bulgaria (numerous records), western 
Turkey and Eumanian Dobrudzha. Found also in Odessa, USSB, but probably 
introduced there (Likjiarev and Wiktor 1980). 
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Material exauilued; 188 speciinone. 

Records (Map 7): 

Siam Planiiia: Botevgrad leg. Popov (MNH), Vratsa, Lakatnik on the Iskur, Tetcven^ 
Bulgarene near Lovech, Sokolski Monastir near Gabrovo leg. Pint^;r (HNIIM), Cherni 
Osuin near Troyan, Dryanovski Monastir near Dryanovo, Kalofer leg. Warchalowski 
(MNH), Kotel, Karlovo, Madara near Sliunien (Kolarovgrad) leg. Be§kov (MNH), 
Sliunien (Kolarovgrad) leg. Be§kov et Starj^ga (IZW), NW of Aitos on the Aitoska 
reka leg. Szigethy (HXHM). Also; Wagner (1934a) — Shuinen, Radoinirsko, Rebrovo, 
Svoge, Iskur-Defile (the Iskur gorge); Wagner (1934b) — Lakatnik, Iskrets, t'herepiski 
Monastir, Tiirnovo, Preobrazhenski Monastir near Turnovo, Zlatna Panega, Polaten 
near Teteven, Kotel; OSanova (1970) — Belogradchik, Barzija (Barzya), Klisnra, 
Klisurski Monastir, Vratsa, Moravitsa, Buebino Prohod, Iskrets, Svoge, Lakatnik, 
Rcbrovo. 

Sofia: in greenhouses leg. Popov (MNH); also Wagner (1934a) — Sofia. 

Vitosha: Boyanski Vodopad leg. OSanova et Pinter (NHMH), Dragalevchi leg. Totev 
(MNH). Also; Hudec (1904) — Boyana; OSanova (1972) — Boyana, Zheleznitsa, 
Popovo, Dragalevchi, Siinoeiiovo, Kladnitsa, Chupetlovo. 

Sredna Gora: Urbanski and Wiktor (1908) — Stara Zagora, Starozagorski Bani. 
Kreseiisko — SW Bulgaria leg. BuREScn (BAN). 

Piryn: Rozhentsy near Melnik. Sandanski in the municipal park, Gostun near Bansko, 
Gotse Delchev. 

Konyavska Planina; Konyovo. Also Urbai&ski and Wiktor (1908) — Dragamirovo. 
Kyustendil — Wagner (1934a), Urbanski and Wiktor (1908). 

Rila: anmnd Blagoevgrad. 

Rodopi: Plovdiv, the mountain Bunardzhik, Ognianovo near Gotso Delchev, Kurdzhali, 
Smolyan, Bachkovski Monastir. Also; Wagner (1934a) — ! Chepelare; Urbanski 
and Wiktor (1908) — Batak, Darken near Batak. 

TKhaskovo — Jl-iuniC (1906). 

The Danube Valley: Urbanski and Wiktor (1968) — Vidin. 

The Black Sea coast: Kavarna leg. Urbanski (coll. Urbainiski), Balchik, Monastir near 
Varna, Bakarlyk Hills near Burgas, Primorsko near Burgas. Also: Wagner (1940) — 
Varna; Hudec (1907b, 1965) — ZlatniPiasatsi, Obzor; Urbanski and Wiktor (1968) — 
Varna, Sv. Konstantin near Varna, Zlatni Piasatsi, Suzopol, Arkutino blato near 
Burgas. ^ 

Com monts. 

T. liusceri is similar to T. serbica (see comments under that species) and 
T. rustica. Unlike kusceri, rustka is characterized by its slightly more elongate 
body, with more obtuse posterior end; the white or dark creamy skin, with 
small, black spots; the elongate, npically narrowed spermatheca; the mesally 
broadened spermatheca duct; and the projiortionally much shorter epiphallua 
(see illustrations in Hudec 1903, Wiktor 1973). 

Tandonia scrbica (Wagner, 1931) 

Milax (Milax) serbicua AVagner, 1931a: 63. Locus typicus: Sveta Petka around Ni§ 
(Serbia, Yugoslavia). 

Milax {Milax) serbicus Wagn.: Urbanski and Wiktor 1968; 82; OSanova 1970: 77, 1972: 
149. 

References: Damjanov and Likharev 1975: 329; Wagner 1931a: 63; Urbanski 
and Wiktor 1908: 82 (description, illustrations); Wiktor 1977: 292. 
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Body length up to 45 nun in preserved specimens. Individuals 30 nun long 
are mostly mature. Mantle about J of body length. Keel attaining mantle hind- 
margin in living specimens but invisible posteriorly in some preserved (mostly 
improperly preserved) specimens; in such specimens it has about f of dorsum 
length. 

Colouration. Body brownish, mucky cream-coloured or pink-brown with 
blackish reticulate pattern, which is formed by pigment in skin-grooves. In most 
specimens the resir of the body with black spots about 2 mm in diameter, as if 
splashed with drawing ink (Pig. 20). Occasional spotless specimens resembling 



Figs. 20-22. Tandonia eerbica (Wagn.): 20 — side view, 21 — copulatory organs (specimen 
from Kiirlovo), 22 — papilla inside the penis (specimen from Shipka) 
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juvonile.s of Tandonia laisceri, distiuguisliod only by internal structure (see com¬ 
ments below). Mantle with well-defined, horseshoe-like band, which is usually 
ev<nieseent anteriorly, occasionally also with median band. Head and tentacles 
blackish. Sole mucky cream. 

Slime liyaline. 

Genitalia (Fig. 21). Characteristic of this species are: long penis, epiphal- 
lu> about twice penis length, both parts sopamted by shallow constriction (to 
which penis retractor is attached). Penis oviform or clavate. Anterior part of 
])enis and atrium attached to body wall by a thick membraneous muscle. Gene¬ 
ral structure of genitalia similar as in T. kusceri but penis shorter, retractor 
Avider, shorter, thicker as compared with epiiihallus, papilla in penis of diffe¬ 
rent type (Fig. 22). Vas deferens thin, long. Spermathecu duct thick. Sporma- 
theca spherical or OA^al, frequently elong-ate or narrowed posteriorly. Oviductus 
tubiform, of vaiying length, 1-3 times penis length. Accessory gLinds forming 
two (jr more masses which consist of numerous ducts closely pressed together, 
opi'iiing into very short vagina. Atrium short, on the same axis as penis. Spermo- 
A'iductus orange in most freshly preserved sijecimens. 

Spormatophore with dermoid coppery-yellow cover, consisting of two 
jKirts; broad, strongly curled one and capillary, introducing spermatophore. 
C<»ver Avith dichotomously ramified hooks (Ukbanski and AViktor 1968, fig. 17). 

Radula. Formula of teeth: C. 16-19. 38-41/x 115. 

Bionomics. Mainly in rock rubbles, especially limestone. Almost exclu- 
siA'cly on dry s1oih‘s covered by bushes, up to about 1200 m a.s.l. in mountains. 
Specimens Avith siK^rmatophores in spermatheca were collected in June and 
October. Life cycle almost unknown. It is not sure, if this species has two re- 
l^nxluetory cycles or if copulatums take place during the whole vogcfcition 
period. 

Distribution. Known in Serbia and south-western Bulgaria. In Bulgarm: 
in the north from Prauzhda and Vratsanska Planina and further along Stara 
Planina to Shipka pass. Also Piryn, Kila and Kodopi at lesist to the Chaya 
Valley (Chepelarska reka). 

Matorijil exaniinod: 137 specimens. 

Records (Map 8); 

♦Stara Planina: Vratsa, Lakatuik, Cherui Osiim near Troyan, Rybaritsa near Teteven, Karlo- 
vo, (?) at Shipka pans (non-typical apcciinona). Also: Urbai&ski and AViktor (1968) — 
Lakatnik, Cherni Osuin; OSanova (1070) — Prauzhda. 

ATtosha: around Royana and Boyanskie Ozera. Also: OSanova (1972) — Duhlata. 

Trim and the surroundings: leg. BeSkov and Star^ga (IZAV); also Urbaistski and AA^ktor 
(1968) — Trun and Strazimirovtsi. 

MalrsUevska Planina: Bereznitsa near Sandanski leg. Be§kov and Star^ga (IZW). 
Pirin: Gostun near Bansko leg. Beskov' and Star^ga (IZW), Goce Delchev, Koprivlen, 
Breznitsa near Goce Delchev, Liliyanovo near Sandanski. 

Slavianka: Carev Vrukh leg. Conkuov' (BAX). 

Petrich — Urba!^ski and Wiktor (1968). 
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A. Wiktor 



Map 8. Tandoiiia serbica 


Kila: around Yakoruda. Alao Urbanski and Wiktor (1908) — Predel; Damjanov and 
Likharev (1975) — Skakavitsa. Rilski Monastir. 

Rodopi: around P<*8htt^ra on the Stara Reka river, Aaenovgrad, Klubyata near Baelikovski 
Monaatir, Ilvoyna, Cliudni Mostove (= Erkruprija), between Hvoyna and Cliudni 
Mostove leg. PiNT^nt (IINUM). AIro: Urbanski and Wiktor (1968) — Durken near 
Peslitera, Aseuova Krepost near Asenovgrad, HaelikovRki Monastir, Nan*clienRki 
Bani; Damjanov and Likharev (1975) — Stnolyan, Zlatograd, Madan. 

Kbannnali — Damjanov and Likharev (1975). 

Comments. 

T. serbica and T. kusceri are very similar and iiossibly are consiiecilic* 
They sometimes occur in the same habitats, although kusceri is less eurytopic 
and less widely distributed. 

The most characteristic diagnostic feiiture of serbica is the presence of 
dark, blot-like spots in the postpallial body part. However, this feature occurs 
only in some specimens. Spotless individuals are almost identical externally 
with juvenile kusceri, but can be recognized by their inner organs. Penis of 
serbica is larger, oval, epiphallus is markedly shorter and retractor penis is 
broader than in kusceri. All these organs are veiy significant in size and shaiuy 
but intermediates have not been found. Proper identification is difficult without 
material for comparison and some experiences. Also iienial ])a)>illa is different 
in both species, but the range of its variation is unknown. 

The spermatophore was found in many serbica, but never in kusceri. This 
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fact suggests that the observed differences are actually the result of changes 
in the sexual cycle. Chiiracters of most serbica are proper for the initial (male) 
pha SO of the sexual cycle. 

Tandonia budapestensis (Hazay, 1881 ) 

Amalia huflapesiensis IIazay, 1881: 37. Locus typicus: Budapest. 

Limax gracilis Letdig, 1876: 276 (non greuiilis Rafixesque, 1820). 

Amalia Cibiniensis Kimakowicz, 1884: 103. Terra typica: Transylvania. 

Amalia gracilis Leydio: JuriniC 1906: 10. 

References: Damjanov and Likharev 1975: 328; Gerhardt 1936a: 315 (copulation); 
Hudec 1963: 149 (bibliography, illustrations); Quick 1960: 160 (bibliography); Likharev 
and VViKTOR 1980: 376; WiKTOR 1973: 54 (bibliography, illustrations), 1977: 292. 


Body length 60-70 mm in crawling, 30-40 mm in preserved specimens. 
Mantle covering less than \ of body length. Body slender, gradually narro¬ 
wing iHisteriorly. Keel prominent, attaining mantle hindmargin. Sole narrow. 



Figs. 23-25. Tandonia budapesiensis (Haz.): 23 — side view (specimen from Vitosha), 
24 — eopulatory organs (specimen from Vitosha), 25 — papilla inside the penis (specimen 

from Bucharest) 
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A. Wiktor 


Colouration. Black-brown, at first sight almost unicolour, yot with 
numerous small blackish spots on mucky cream or mucky orange backgn'ound 
(Fig. 23). Dorsum and mantle slightly darker than sides. Mantle sides with indi¬ 
stinct black bands. Keel and lower parts of sides without black pigment. Head 
and neck blackish. Sole brown-cresuu or orange-cream. Body ash-grey-brown 
or blackish in presoiwod sj)ecimens, without yellowish-oninge hue between s]>ots. 

Slime very dense, sticky, hyaline, yellowish in irritated specimens. 

Genitalia (Fig. 24). Asymmetrical junction of vas deferens and epiphal- 
lus is distinctive. Vas deferens opening a])icaliy but not medially. Epiphallus cy¬ 
lindrical or claviform, about twice penis length. Penis rounded. Both epi]»hallus 
and penis forming one straight line due to lack of any bend at their junction. 
Penial ]>apilla small (see Fig. 25). Mmsculus retractor penis attached laterally 
l>etween epiphallus and penis. Oviductus tubiform. Vagina veiy short, its ac¬ 
cessory glands forming two bundles close to its walls. tSpermatheca duct broad, 
of vsirying length, as long as si)ermatheca or much shorter. Spermatheca of 
varying shape, usually oval, sometimes narrowed posteriorly (Fig. 24), nev(*r 
tapered apically. Atrium short, tubular. 

Spermatophore (see Quick 1960; Grossu 1961; Hudec 1963) thin, smooth 
on about | of its length, remainder gradually broadening, covered with bifur¬ 
cated spines; spines forming two rows (on one side only) imir thin part, arran¬ 
ged in four rows on broad part. 

Formula of radula: C. 6-13. 2-4. 8-15/ x 94. 

Bionomics. Largely tolerant to most ecological fjictors, esi)ecially as 
a synanthrope. Met most frequently among shrubs, sometimes in forests, ruins, 
rock rubble, composts, dumping grounds, parks, and cultivated gardens. .Some¬ 
times found in poorly shaded or even insolated biotopes. Hiding under stones 
and clods of earth. Sometimes a pest on crops. In Bulgaria up to about 1500 m. 

Distribution. As a synanthrope it spread over a largo part of Europe. 
Most pr«»bably it originally inhabited southern subalpine regions and northern 
Balkans, eastwards to Austria, Hung-ary and Eumania (Transylvanhi) as sug¬ 
gested by its ecological requirements and occurrence in biotopes not changed 
by man. Introduced into Czechoslovakia, Poland, Belgium, Great Britain 
and Ireland, Iceland, Turkey and the Hebrides. Isolated habitats in .south-west 
Bulg-aria. 

Matenal examined: 26 specimens. 

Records (Map 9): 

Vitoslia; Zlatiii Mostove; also OSanova (1972) — around Boyana and Zheleziiit«a. 
Osogovska Planina: Osogovo. 

Rila: valley of the Bistrit-sa River near the Piirangalitsa nature reserve. Also: .liRixid 

(1906) — Carev Vurkh. 

Rodopi (Urbanski and Wiktor 1968): Lepeiiitsa near Velingrad, Asenovgrad, Hvoyna. 
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Map 9. Tandonia budapeslemig 


Tandonia piriuiana ii. sp. 

J)iagiu>si8. Tlu; jneseucc of an appendix at the junction of vas deferens 
and epiphalhis distinguishes tliis species from all other Tandonia. Externally, 
especially when prcsoiwed, T. piriniana resend)lcs T. cristata (Kaleniczenko, 
1851), T. kaleniczenlioi (Clessin, 1883), and T. schleschi (Wagner, 1930) but the 
elongate penis (Figs. 27-28) and the absence of constriction between penis 
and epiphalhis are distinctive. Contrary to T. Jcaleniczenlcoi it lacks a barrel- 
shaped atrium. T. strandi (Wagner, 1934) has similar genitalia, but it is much 
larger (body length to 01 mm) and differently coloured. 

Body slender. Specimens preserved in alcohol up to 20 mm long, 4 mm 
wide. Mantle up to 0 mm long. Dimensions of holotype: 15 mm long, 3.5 mm 
wide, mantle 5 mm long. Keel well-defined, attaining mantle* hindmargin 
(Fig. 20). Integument finely sculptured but grooves shallow, between median 
line and spiraculum: 13 grooves in holotype and 12 in some of the paratypes. 

Living specimens dark green, almost black, preserv'cd more or less uniformly 
blackish, with darker skin grooves and a semicircular groove on mantle. Keel 
cream-coloured. Sole blackish laterally, crejimy medially. 

Genitalia (Figs. 27-29). Glandula hermaphroditicsi whitish, entirely 
hidden under liver lobes. Ductus hermaphroditicus short. Vas deferens twisted. 
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A. Wiktor 



Figs. 20-27. Tandonia piriniana n. sp.: 26 — side view (holotypc), 27 — genitalia of the ho- 

lotypc 


thick. .iMl specimens with a pockot-like appendix between vas deferens and 
epiphallus (Fig. 29), as if fused loop of vas deferens, probably functioning as 
a gland. Epiphallus elongatedly coniciil with apex directed posteriorly, at its 
junction with appendix as wide as vas deferens. Penis narrowest at junction 
with atrium, also with narrowing anterior part (where a small papilla is situated) 
but no tapering on mu.sculu8 reteictor insertion. Oviductus tubiform, without 
swellings. Spermatheca elong-ato, tapering apically. Sperinatheca duct broad, 
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tubular. Spennathcca with its duct equal in length to penis with epiphallus. 
Vagina short, spherically swollen anteriorly. Atrium broad, flattened. 

Musculus columellaris bifurcating directly at its base, i.e. at its 
posterior insertion (Pig. 30). 



47 41 18 16 


Figs. 28-32. Tnndonia piriniana n. sp.: 28 — diagram of the genitalia of one of the paratypes 
(from Rozhentsy), 29 — appendix on the verge of vas deferens and epiphallus, 30 — musculus 
columellaris, 31 — shell of the paratype, 32 — teeth of the paratype radula (specimen from 

Rozhentsy) 


8 
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A. Wiktor 


Formula of radula almost as in Tavdmia cristata: C. 10. 37/x 94 (para- 
type from Itozhentsy) but cusps uaiTowcr (Fig. 32). 

Shell (Fig. 31) distinctly flattened, longitudinally oval with poorly diffe¬ 
rentiated growth lines. 

Digestive system: Fig. 33. 

Bionomics. The collected specimens were foxind under stones among thick 
shrubs. 

Distribution. Known only from southern Pirin foothills at the altitude 
of about 500 m. 




Pig. 33. Tandonia piriniana ii. sp. — alinientaiy tract (specimen from Koprivlen). 
Pig. 34. Tandonia cristata (Kal.) — spermatopliore and one of the hooks on its surface, in 

a larg(‘r scale (specimen from Ropotamo) 

Material examined (Map 11): 

Ilolotypus: Koprivlen south of Gotse Delchev (Pirin foothills — south-western 
Bulgaria). Moderately humid hornbeam-beech brushwood at valley bottom stream. Leg. 
A. Wiktor 25 V 1967, MNII No. 468. 

Paratypi: the same data as holotypus: MNH; 1 + 2 juv. — Koprivlen near Gotse 
Delchev, a dry slope with hornbeam bushes, marble, log. A. Wiktor 25 V 1967 (MNH); 
1 + 2 juv. — Rozhentey (Rozhency) near Melnik (S-Pirin, Bulgaria), leg. A. Wiktor 2 VI 
1967 (MNH). 
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Tandonia cristata (Kaleniczi:nko, 1851 ) 

Krynickillus crisiaius Kalemczenko, 18ola: 225. Locus typicus; Otuz ~ Crimea, (non 
Limax crisiatus Lbiblein, 1829). 

Y Amalia pallidula Cockerell, 1890; 286. 

Milax (Milax) cristatus nanus Grossu et Lupu, 1961: 141. Locus typicus: Coco^ Mona¬ 
stery (E-Kumania). llolotypus: Mus. Gr. Aiitipa, Bucharest; Urbanski and Wiktor 
1968: 80. 

References: Damjanov and Likharev 1975; 333; Grossu and Lupu 1961: 141 
(description, illustrations); Likharev and Wiktor 1980: 365; Wiktor 1977: 292. 



Pigs. 35-36. Tandonia cristata (Kal.): 35 — side view (specimen from Smolyan), 36 — co- 
pulatory organs (specimen from Cherni Osum) 
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A. Wiktor 


Body length up to 30 mm in living specimens. The largest preserved Bul¬ 
garian specimen is 25 min long, G mm wide, mantle 6 mm long. Body slender, 
slightly narrowing posteriorly. Keel well-defined, prominent. Integument 
finely sculptured, forming a reticulate pattern. Usually 8 or 9 grooves between 
keel and pneuniostome, sometimes 11. 

Colouration. Living specimens ash-grey-gi’eenish or ash-grey-yellowish 
with darker dorsum and mantle. Preserved specimens pale ash-grey or bluish- 
ash-grey, skin grooves becoming darker than the background (Fig. 35). Head 
and tentacles blackish. Sole cream-coloured. 

Slime hyaline or slightly yellowish, dense. 

(tenitalia (Fig. 36). Vas deferens and epiphallus well delimited. The 
whole vas deferens thin, opening into epiphallus apicomedially. Epiphallus 
usually shorter than or equal to penis, elaviforin, broadening posteriorly, coni¬ 
cal or barrel-shaped when contracted, sometimes slightly hooked. .Junction of 
epii)hallus with penis as a distinct constriction where retractor is inserted. 
lYmis slightly constricted medially and tapering anteriorly, its anterior part 
longer than the posterior one. A membraneous retentor keeping penis close 
to body walls at junction with atrium. Penis with small, rounded papilla inside 
(Fig. 37). Oviductus tubiform, broad, broadening at junction with si»ermathcca 



Fig. 37. Tandonin cristata (Kal.) — 
papilla insido the penis (after Likha¬ 
rev and Wiktor 1980) 


duct. Vagina short, distinct, with two white accessory glands opening into it 
by two ducts. Spermatheca variously shaped, in juveniles elongate, indistinctly 
delimited from spermatheca duet (see Urbanski and Wiktor 1968, Fig. 14), 
in adults broadening anteriorly when filled, but with posterior end narrow. 
Spermatheca short, tubular, twice as long as spermatheca duct. 

Spermatophore (Fig. 34) not yet described. A well preserved spermato- 
phore was found in a specimen collected on October 29. It was placed in the 
spermatheca and twice folded (not coiled spirally). Its sheath was light yello¬ 
wish (golden-hued), irradiant. Surface with two strong double hooks. 
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Formula of radii la: C. 9. 38/x 101 (teeth — see TJhbanski and WiKTOU 
1908, Fig. 15). 

Bionomics. Hiding under big stones deep in soil. Met mostly in mixed 
and deciduous forests, also among shrubs. Found most frequently in loamy soils, 
lower parts of valleys and their bottoms. Recorded from non-forest biotojies, 
e.g. gardens. Up to 1500 m in mountains. 

Distribution. Southern Ukraine (Odessa, Uzhorod, Crimea), Eumanian 
Dobrudzha (= Dobruja), Bulgaria, northern Turkey. 



Map 10. Tandonia crislala 


Material examined: 41 specimens. 

Records (Map 10); 

Stara Planina: valley around Karlovo city, Cherni Osum and Bell Osum near Troyan, around 
Dryaiiovo Monastir near Dryanovo, Zheravna near Kotel. Also; Urbai&ski and TN’iktok 
(1968) — Berkovitsa and Turnovo. 

Kyustendil: — Damjanov and Likharev (1975). 

Vitosha: around Boyana and Boyanskc Ozera. Also: Damjanov and Likharev (1975) — 
Pancharovo, Simeoiiovo, Zlatne Mostove. 

Rodopi: Smolyan. Also; Damjanov and Likharev (1975) — Zlatograd, Krumovgrad. 
Khaskovo: Urbanski and Wiktor (1968) — Khaskovski mineralni bani. 

Sakar Planina; Urba}&ski and Wiktor (1968) — Topolovgrad. 

The Black Sea coast: Kavarna leg. and coll. J. Ukba^^ski, Batova near Balchik, Aladzha 
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A. Wiktor 


Moiuistir near Varna, Bakarlyk Heights near Burgiis. Arkutiiio on Ropotamo, Rusal- 
ka — Tank Liman leg. and coll. J. Urbai&ski. Also: Urbaivski and Wiktor (1968) — 
Zlatni Piasatsi and Damjanov and Likharev (1975) — Ropotamo and Burgas. 

Tandonia pinleri (Wiktor, 1975) 

MUai pinleri Wiktor, 1975: 77. Locus typicus: Cudni Mostove (=* Cbudni Mostove), 
Rodopi (Bulgaria). Ilolotypus: MNII No. 458. 

Body length in preserved adults usually 30-35 nun (observed niaxiimim 
52 nun), width 7-8 mni. Mantle 10-12 nun long. Integument finely grooved, 
shallow. 

C«)louration (Fig. 38). Dorsum almost black, side getting lighter downwards, 
grey parts of side with scarce rounded black spots, as if splashed with black 


4 


Pigs. 38-39. Tandonia pinleri (Wiktor); 38 — side and top view, 39 — copulatory organs 

(after Wiktor 1975) 

pigment. Mantle with complicated pattern and irregular lateral bands, their 
lower edges jagged, forming a system of detached spots. Upper bands with 
edges irregular but continuous, well differentiated from mucky cream semicir¬ 
cular band near mantle groove. Mantle blackish or ash-grey medially, with 
indistinct dark (but not black) spots. Head and neck blackish, sole mucky 
cream. 

Genitalia (Fig. 39). Vas deferens long, thin. Epiphallus small, conical, 
hooked anteriorly. Penis big as compared to epiphallus, irregularly spherical, 
indistinctly delimited from broad atrium. Penis with a big, elongated papilla 
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inside (Fi^. 40). Sperinatheca oval, broadening posteriorly. Spermathecu duct 
usually thin, longer than spermatheca. Combined length of sperinatheca and 
its duet 1-3 times combined length of penis and epiphallus. Free oviductus 
tubular, equal in length to penis and epiphallus together. Vagina short, a little 
shorter than oviductus. Accessory glands cream-coloured, consisting of compact 
tul»e-like structures, opening into vagina by several thin ducts. 


Fig. 4(». Tmuionia pinteri (Wiktor) — papilla 
inside the penis (specimen from Devon) 


1mm 



Formula of radii la: C. 15.36/x 137. 

Bionomics unknown. Met in moist and well shaded sites. Collected up 
to 1500 Ill in mountains. 

Distribution: known only from Bulgaria. 

Material examined: 35 specimens: liolotype and 34 paratypes. 

Records (Map 11): 

Rodopi: Chudni Mostove (Erkrupria = Erkruprya), Smolyan, Deven. 


Tandonia sowerbii (Ferussac, 1823) 

Liniax Sowerbii P^russac, 1823: 98. Locus typicus: London. Usually, but incorrectly 
spelled '^8owerbyV\ 

I/imax carinalus Risso, 1826: 56. 

^Amalia (Tandonia) hessei Bttg.: Babor 1898: 40. 

^Amalia (Tandonia) carinaia Leach: Babor 1898: 40. 

MUax coUingei Hesse, 1926: 111 (see Quick 1960; 158). 

IMilax (MUax) Sowerbyi P6r. subspec. Hessei Bttg.: Wagner 1931a: 60. 

References: Quick 1960; 158 (survey, illustrations). 
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A. Wktor 



This s])eek‘S probably (loos not occur in Bul^r^ria. It was recorded from 
Sliven by Babor 1898 (as Amalia hessei Bttg.), inul Wagner 1931a (as Milax 
sowerhiji ssp. Hessei Bttg.), but the specimens probably were T. kusceri which 
is common in Sliven area and which externally rescunblos T. sowerbii. Also 
specimens recorded by Babor 1898 as Amalia rarinaia Leach from Sliven 
probably were T. ktisceri. 

Unlike T, kteseeri, the dorsum of T. sowerbii is compressed laterally roof¬ 
like. Keel protruding*, forming*: a sharp ledge. Body densely spotted but not 
reticulate. Epiphrllus short, cylindrical, asymmetrically connected with vas 
deferens. Spernu.theca elongated, cylindrical. 

Distribution: (titccc^, Italy, France, Belgium, Holland, S])ain, British 
Isles. 

Tandonia rustica (Millet, 1843) 

Limax rnsticus Millet, 184.3; 1. Locus typiciis and type unknown. 

Amalia viarginaia Drap.: JuRiNiCi 1906: 10 

3lilax {3Iilax) marginatus Drap. : Wagner 1934a: 57. 

References; IIcdec 1963; 149; Likharev and Wiktor 1980: 372; Wiktor 1973; 51. 

Ih'obalily not occurring in Bulgjiria. Kecorded by JuriniC (1900) from 
Chepidare (Bodopi), Charen Vruh (Bila) and ‘‘Aku-Bunarskit” near Khasko- 
vo, l)ut these records probably refer to T. kusceri. The latter species was un¬ 
known to JuRiNiC (it was described in 1931) and externally it is very similar 
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to T. rusiica, Wagner (1934a) recorded it from Chepelare (as Milax marginatus)^ 
but the figure he refers to (his Abbildung 10) clearly indicates the genibilia of 
T. kusceri. 

See comments on Tandonia ktisceri (p. 105). 



Fig. 41. Tandonia ioievi (Wiktok) — external appearance (after AViktor 1975) 
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A. Wiktor 


Tandonia toteri (Wiktor, 1975) 

Milax {Subamnlia) lolevi Wiktor, 1975: 82. Locus typicns: Doven, Kodupi (Bulg.iria). 

Holotypus: MNH No. 459. 

Body lon^h in preserved adults above 70 mm, mantle leiifjth 24 mm, body 
widtli approximately 15 mm. Body elongate, as in big Umax, especially L. fla- 
vus (see p. 144). Keel .scarcely sculptured, about 1 cm long. Skin grooves small, 
poorly differentiated; up to 21 grooves between pneumostomc and median 
line of dorsum. Mantle groove also ill-defined. 

Colouration (Fig. 41). Dorsum and mantle blackish-olive, with lighter 
olive-green or mucky-cream spots. Body sides resembling the above mentioned 
spots in colour, lacking dark pigment (e,specially anteriorly). Doi-sum at middle 
with light stripe w'hich attains keel. 

Genitalia (Fig. 42). Epiphallus tubular, bent and folded over forward. 
Penis big, reel-like anteriorly, one side with wall-swelling. Eetractor penis 
very thin. Penial papilla — see Fig. 43. Spermatheca elongated, as if directly 



Pigs. 42-43. Tandonia lotevi (Wiktor): 42 — copolatory organs, 43 — p.tpilln inside the penis 

(holotype) 

opening into oviductus because of spermathecii duct lieing poorly differentiated. 
Oviductus tubular, slightly thinner than epiphallus. Vagina of the same diame¬ 
ter as oviductus. Accessory glands pressed together, sticking to oviductus. 
Atrium short, hardly visible. 

Formula of radula: C. 17. 49/x 156. 

Bionomics unknown. 

Distribution: known only from the type localitj' where it occurs as 
n synanthrope in rudenil habitats (Map 6). 
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Lituacoidea KAFiNi^sQirE, 1815 

Slugs. Shell entirely hidden in a elosed cavity inside tlio mantle. It has 
the shape of an asymmetrical plate with lines of increment. The embryonic 
part of the shell is situated a little to the left of the long axis. Body rear pointed, 
frequently a kc^l on the back. The sole divided in three elongated zones. Kidney 
surrounds falcatedly the heart on its right, partly on its back. Secondary 
ui-eter separated from kidney, set apart. Urinary bladder occurs. In female 
pa it of genitalia and atrium no accessory organs, no epiphallus. However, on 
and inside the iKmis accessory org-ans of various kinds may occur. Jaw oxygna- 
tic. Marginal teeth of radula dagger-like and sword-like. Limacidae, Agrio- 
Umtuddne and Boettgerillidae (over 250 species in all) belong here. 


Limacidae Kai^xksqcte, 1815 

Ruforences: Damjanov and Likharev 1075: 300; Hesse 1926: 8 { Limacinae ); 
Jin«;bluth, Likharev, Wiktor 1981: 15; Likharev and Wiktor 1980: 219; Pilsbry 
194S: 521; Quick I960: 163; Rafinesque 1815: 141; Wagner 1934: 7, 1936: 88; Wiktor 
1973: 63; WiKTOu and Likharev 1980: 423. 

This taxon was previously eonsidered as a subfamily, but Likilaeev and 
Wiktor (11)80), ^VIKTOR and Likharev (1979, 1980) proved that it should 
be given the family rank. 

Slugs big, 45-200 mm long. Body much elongated, tajiering posteriorly. 
ALinlle less than half of body length (usually less than ^), situated in anterior 
l)art of body. Mantle surface with concentric grooves (visible only in living 
specimens) but without grooves or circle around pneumostome. The latter usual¬ 
ly postmedian, exceptionally antemedian. Keel varying in length, sometimes 
reaching mantle hindmargin. 12-27 elongate grooves present between midline 
and pneumostome. Sole divided into 3 longitudinal zones, with transverse gro¬ 
oves. 

Colouration variable; unicoloured, striped or spotted. 

Slime hyaline or yellowish, watery. 

Shell strongly flattened, thin, asymmetrical. Embryonic part shifted poste¬ 
riorly and to the left of longitudinal axis. 

Genitalia. Oviductus and atrium without accessory glands. Stimulator 
and epiphallus absent. Some species with i)enial gland or appendix in posterior 
part of penis. Penis well-developed (except Bielzia). Musculus retractor penis 
almost always crossing riglit ommatophore or its retractor. 

Eggs with soft areola (sheath). 

Jaw oxygnathic. Central and lateral teeth of radula tricuspid. Adaxial 
marginal teeth sometimes dagger-like (i.e. smooth-edged), extermilly with two 
or more cusps. Most species with 3 intestinal loo]3s, the first loop being the 
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longest. Coecum, if present, connected with the third loop (Pigs. 44-46), thu& 
lying behind inusculus columellaris. 

Distribution. North Africa, Europe, the Caucasus, Central Asia and 
Asia Minor. 





Figs. 44-46. Diagrams of alimentary systems: 44 — Limax s. str., 45 — Limacus, 46 — Leh~ 

mannia 


Included genera: Limax, Lelimannia, Bielzia, Malacolimax, GiganiomilaXy 
Caspilimax, Cancasolimax, Turcomilax, Eumilax and Meialhmx. 100 species 
together. 
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Grenus Limtix LnsXAEUS, 1768 

Limax Linnaeus, 1758: 652, Typus: Limax maximm Linnaeus, 1758. 

Synonyms: Limacella Brard, 1815 (non Blainville); Eulimax Moquin-Tandon, 
1855. — Bibliography in Hesse (1926). 

References: Hesse 1926: 8; Likharev and Rammelmeier 1952: 308; Damjanov 
and Likharev 1975: 301; Quick I960: 180; Pilsbrt 1948; 523; Wiktor 1973; 64; Likharev 
and Wiktor 1980: 273. 

Length variable. Pneuniostome postniedial. Keel always well-developed, 
but sometimes very short. 

Coloui-ation variable. Body often striped and spotted. 

Slime thin. 

Genitalia. Penis elongate, seldom spherical-clavate, crossing right omma- 
tophore or its retractor. Penis with longitudinal folds inside. Ketractor penis 
inserted apically or laterally. Vas deferens opening into penis apically or siiba- 
pically and laterally. In the latter case the portion of penis forms a coecum. 

Jaw with median projection. Marginal teeth of radula dagger-like or with 
two or more cusps. Intestine forming 3 loops, the second one usually the shortest. 
Kidney heart-shaped, rhomboidal or rectangular. Life-span 1 or 2 years. Miiinly 
in forests. 

Distribution. Most species arc broadly Mediterranean; North Afiica 
to eastern Europe and Asia Minor. 

Aliout 90 species in 8 subgenera. 

Subgenus Liniwr s. str. 

Ileynemannia Malm, 1868: 54. Typus: Limax maximus Linnaeus, 1758. 

Ga^iroa PiNi, 1876; 21 (scctio). Typu.s: Limax maximus Linnaeus, 1758 (present designa¬ 
tion). 

Chromolimax PiNi, 1876: 25 (sectio). Typus: Limax cinereoniger Wolf, 1803 (present desig¬ 
nation). 

Opilolimax PiNi, 1876: 30 (sectio). Typus; Limax punciulaim Sordelli, 1870 (present desig¬ 
nation). 

Siabillea Pini, 1876: 35 (sectio). Typus: Limax psarus Bourguignat, 1862 (present desi¬ 
gnation). 

Macroheyncmannia Simroth, 1891; 303. Tyi^us: Limax maximus Linnaeus, 1758 (present 
designation). 

Body length usually over 100 mm. Ketd covering a considerable part of 
dorsum in some species, while very short in others. 

Colouration various and variable within individual species, body often 
striped, with ill-defined bands, or spotted. Keel usually lighter in colour. Solo 
unicolour, sometimes whitish in the middle and pigmented laterally. 

Penis cylindrical, long. Spermatlieca small as compared to other organs. 
Spermatheca duct shorter than spermatlieca. Prostate mostly not fused with 
female duct. Coecum on rectum always absent. 
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Most species crawl up trees and copulate hanging on slime thread attiiched 
to a branch. 

About 20 species included. Mostly in the Mediterranoiui region and Asia 
Minor. 


Limax {Limax) ma-rinms Li^^aeus, 1758 

lAmax viaximuB Linnaeus, 1758; 052. Terra typica: ? Sweden. 

Synonyms: Limax cinereus Lister, 1078; Limax cinereua Muller, 1774 (pnrtim); 
Limacella parma Brard, 1815; Limax antiquomm F/:russac, 1819 (pars); Limax mavulaiua 
Nunneley, 1837; Limax eellarius (d’ARGENViLLE) Lessona et Pollonera, 1882 — details 
concerning the synonyms in Hesse (1926, p. 76). 

Keferences; Altena 1960: 77; Ant 1957: 9; Damjanov and Likjiarev 1975; 304; 
Fischer 1917-1919: 101; PrOmming 1954: 183 (biology); Gerhardt 1933: 417, 1934: 
233, 1937: 522. 1939; 183 (copulation); Gittenberger. Backiiuys, Ripken 1970: 80; 
JuNGBLUTH, LiKHAREV and WiKTOR 1981; 213; Likharev and Wiktor 1980: 278; Quick 
1960: 191 (survey); Wiktor 1973: 65 (survey, illustrations), 1977: 291. 

Crawling specimens up to 20 mm long; specimens 100 mm long usually 
mature. JMiintle about J of body length. Keel well visible on about ^ of body 
length. There are 21-36 grooves between dorsum midline and spiraculurn, 
usually 23. 

Colour varying. Most specimens spotted (Fig. 47). Body mucky crivam-, 
straw- or coffee-coloured with irregular black, dark-blue-black or brown spots. 
Spots irregular on mantle but partly posteriorly confluent into rows. Large 
spots on mantle distinguish L. maxivius from similar species such as L. chiereoni- 
ger, L, macedonicus. Some specimens are all light in colour, ash-giTy-cream 
or brownish etc., while others are mainly or all dark. Bulgarian specimens are 
usually lighter, thus less spotted than individuals from Central Europe (where 
the species is synantliropic). Bulgarian specimens usually have a few well-defint*d 
black spots on the mantle. In posterior part of body the spots, arranged in two 
rows, form iri'egiilar bands. In all forms, irrespective of mantle and dorsum colo¬ 
uration, sole is always light-cream or brownish-cream (lateral zones of sole are 
never dark). 

Slime colourless. 

(xenitalia (Fig. 48). Vas deferens thin, connected with penis by a thin 
membiMne and opening asymmetrically into its apical end. Penial coecum ab¬ 
sent. Penis cylindrical, elongate and convoluted, equal to half of body or longer, 
as long as body in some Bulgarian individuals. Such specimens are intermediate 
between L. puiwimus and L. cinereoniger (see comments p. 133). Penis slightly 
broadened and rounded posteriorly. Eetractor inserted at vas deferens’s open¬ 
ing, i.e. at i>enis apical end. Oviductus short, broadened anteriorly. Spormatheca 
oval, spermatheca duct and atrium very short. 

Formula of radula approximately C. 70/ x 150. 
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Bionomics. In Bulgaria met in both natural and anthropogenic habitats 
such as built-up areas, up to 1500 m in mountains. Most frequent in mixed 
and deciduous forests, especially of damp hornbeam-oak and beech ty]»o; 
usually hiding under logs, stones, in stumps, less frequently under bark. A pest 
•\vides])read in rarious parts of the world, often met in greenhouses, cellars, drains, 
under stones. Frequently damaging vegetable and horticultur.il crojis such as 
str.iwberries and wild strawberries. Often found in humid A'ogetable warelmuse^. 
The slugs copulate on the trunks of trees or in jilaces which allow to hang the 
body downward on a slime thread (never on the ground — see Geriiakdt 
1933-11>.39 and Fromming 1954). 

Distribution. Native in southern and western Europe and probably in 
North jVfrica. Its original distribution is difficult to be established since it 
spread over a large area as a syuanthrope. It is often mistaken for L. cinereoni- 
ger and jirobably some other species in southern Euroiie. As a syuanthrope it 
is common in Scandinavia, White Kussia, Ukraine and Caucasus. It has been 
introduced to South Africa, North America, Australia, Tasmania, New Zealand. 

In Bulgaria jirobably native, but also living as a .synanthrope. Distributed 
throughout the whole country. 



Map 12. TAmax maximug 


Matfiial I'X.aiDined: oil speciiiicns. 

Kccorils (Map 12): 

Staru Planinu: Gabrovo, around Sliipka, Uiizludzha near Kazaoluk, Kotcl, Zheravna nciir 
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Kotel and Mt. Rozbojna leg. IIeSkov and St.4R^jga (IZW); Kalofer leg. Borowiec 
and Tarnawski. Also: JlriniC (1006) — Svoge, Ki.soleova Mogila near Gabrovo; 
URBAN8KI and WiKTOR (1968) — Vilinya uorth-etwt of Sofia, Kotel; OSanova (1970) — 
Klisurski Monastir, Rakovski Monastir, Stoyanovo, Prauzhda, Lakatnik. 
Osogovska Planina; around Ilizha Osogova; also JuRiNiC (1906) — Bogoslov near Kyu- 
stendil. 

Konyavska Planina: Konyavo. 

Sofia: Wagner (19:Ua). 

V'itoslia: OSanova (1972) — many records. 

Srediia Gora: Damjanov and Likharev (1975). 

Pirin: Sandanska Bistritsa Valley near Sandanski around Popina Luka. 

Rila: around Yakoruda. 

Rodopi: Peshtera. Also: JuRiNiC (1906) — Chepiusko, Chepelare, Kostenec, Sestrimo; 
Wagner (1934a) — Pazardzhik; Urbanski and Wiktor (1968) — Cliepino baya near 
Velingrad, Lepenitsa, Bachkovski Monastir. 

Straiidzha: Gramatikovo and north-west of this place, near Malko Turnovo. Also; Damjanov 
and Likharev (1975). 

Russe — leg. Boro^viec and Tarnawski. 

The Black Sea coast: at the mouth of the Kamchiya River, Obzor, Bakarluk hills near 
Burgas and Suzopol, Arkutino on the Ropotamo River. Also: JuRiNiC (1906) — Varna; 
Urbanski and Wiktor (1968) — Dolen Chiflik near Varna and the mouth of the Ropo- 
tamo River. 


? Limajc {Liniax) stibalpinus Lessoxa, 1880 

TAmax ttuhalpinus Les.sona, 1880: 332. Terra typica: Piemonte and Veneto (Italy), 

References: Lessona et Pollonera 1882: 35; Wiktor 1977: 292. 

Description of two specimens found in Bulguria: mature presei-vod speci¬ 
men 80 mm long, up to 13 mm wide, mantle 27 mm in length. Keel ^ of body 
length witli 21 grooves between body midline and pneumostome. The other sjieci- 
men (juvenile) 28 mm long. 

Colouration. When alive body olive-green with dtark green, partly blac¬ 
kish, pattern. Mantle with irregular, partly fused, spots (Fig. 49), Pneumostome 
surrounded with dark areola. Dorsum with spots of the same colour as on mantle, 
forming longitudinal rows or irregular bands. Around keel black pigment present 
together with green, forming blackish-green spots. Keel cream-greenish. In alco- 
liol green pigmentation disappeared leaving the body with brown-ash-grey 
pattern, but spots around keel remained almost black. Sole in the matui*e spe- 
cimen with black lateral zones, cream-coloured in the middle (colouration typi¬ 
cal also of L, cinereoiiiger). 

(ienitalia (Pigs. 50, 52) very similar to L. mammus. Glandula hermaphi’o- 
ditica wide, leaf-like. Glandula albuminalis big, elongate. Spermoviductus 
thick and convoluted posteriorly, straight and narrow anteriorly. Penis resem¬ 
bling that of L. maxinms^ longer than half of body length. Posterior part of 
penis straight, lietractor inserted exactly at penis end, was deferens opening 
laterally neiir to retractor’s insertion. 
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Material examined: both specimens examined were found in the north-western Itila 
Massif, at the altitude of about 1500 m, between the shelters of Vada and Lovna in a spruce- 
pine forest (Map 14). 

Comments. 

The taxonomic status of this species is not clear. Lessona (1880) and 
Lessona and Pollonera (1882) described several different varieties or subspe¬ 
cies. Some of them can be distinguished from L. maxhmis by a peculiar pattern 
on the mantle. 



Figs. 49-50. ? lAmax (L.) subalpinus Less.: 49 — side view of tv^o different specimens, 50 — 
genitalia (specimens from the vicinity of Lovna) 


http://rcin.org.pl 












Slugs of Bulgaria 


131 


Limtix (Limax) vinei-eoniger Wolf, 1803 

Limax cinereo-niger Wolf, 1803: 7. Terra typica: Germauy. 

Synonyms: Limax maximus Linnaeus, 1758 (partim); Liviax aniiquoram F^ju'SSac, 
1819 (pars); Limax Cyreneus Companto, 1837; Arion Ihieatm Dumont, 1849; Limax hilo- 
batus Roy et DrouSt, 1851 (non F£r.); Limax Claravalleiisis DrouSt, 1851; Limax lineatus 
Dumont et Mortillet, 1852; Limax coerulana Strobel, 1857 (non Bielz); Limax cinerens 
var. intermedia Brevi^re, 1881 — details concerning the synonyms — in Hesse (1926, p. 80). 
Limax cinereoniger schuhei Gerhardt, 1941: 586. Terra typica: Rila. 

Limax (Limax) zilchi Grossu et LuPU, 1960: 161. Locus typicus: Coco^ Monastery (Ruma¬ 
nia). Holotypus: MNH “Grigori Antipa”, Bucharest. No. 9500/118. 

References: Damjanov and Likharev 1975: 302; FrOmming 1954: 194; Gekhardt 
1933: 417, 1934: 244, 1937: 518; Gittenberger. Backhuts. Ripken 1970: 80; Likiiarlv 
and WiKTOR 1980; 274; LuPU 1973: 47; Quick 1960: 187; Wagner 1934c: 17; Wiktor 
1973: 68, 1977; 291; WiKTOR and Likharev 1980: 428. 

Living specimens up to 200 mm long. Preserved Bulgarian specimens up 
to 95 mm long, 20 mm wide, mantle length up to 35 ram. Keel covering more 
or less J of body length. Skin with fine grooves, 23 between dorsal lino and spi- 
raculum. 

Colouration much variable. Mantle characteristically unicoloured or nearly 
80 , unspotted, with lighter, as if underpigmented, spaces on sides. Mantle usually 
darker medially, sides and anterior part gi^adually lightening. Body behind man¬ 
tle often with dark spots (Figs. 51) or bands which vary even within the sjuno 



Fig. 51. Limax (L.) cinereoniger Wolf — a form espociiilly often met in Bulgaria (specimen 

from Yakoruda) 

population. Most Bulgarian specimens are grey-ash-grey with darker dorsum, 
blackish, black or brown-grey, often with darker bands. Some Bulgarian speci¬ 
mens are steel-grey or gi*ey-ash-grey with few black spots arranged in one or 
two rows (such forms are unknown from Central Europe). They are usually 
larger than remaining individuals. AJl specimens, irrespective of colouration have 
the keel light cream-coffee or cream-coloured. Sole uniformly creamy whitish 
in immature and albinotic individuals, with darker (sometimes black) lateral 
zfmes in all Central European and most Bulg-arian adults. The laterally dark 
sole is generally regarded as a recognition feature of L, cinereoniger but actually 
it is all white in some Bulgarian individuals. The author has never found such 
specimens in Central Europe. 
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Slime always colourless, hyaline. 

Genitalia (Fig. 53) as in L. maximus except that jtenis is 1.0-1.5 times 
body length. Other parts of genitalia as in L. maximus, L. pwiclulatus, L. subal- 
pinus and some other poorly known Mediterranean slugs such as L. daeampi 
Menegazzi, 1854 (see comments, ]). 133). 

Bionomics. Met mostly in mixed and deciduous forests of all types, in 
luountaiuB up to above timbcrline. Crawling on ground and trees. Hiding in 
stum]>s, decaying tree tunks and under bark. Feeding on lichens and algae 
on bark and rocks, on mushrooms and various parts of plants (loaves, fruit, 
roots, etc.). Copulating on trees hanging on slime tln-ead like related species. 
Lifespan: several years. Juvenile forms met mostly on tr<*e trunks. In Bulgaria 
up to about 2500 m in Pirin (Vikhren, Damjanitsa) and about 1800-1900 m 
in StaiM Planina, liodopi and Bila. In the Alps recorded from 2600 m. Avoiding 
man-made habitats. 

Distribution. Almost whole Europe southwards to Greece, Italy (toge¬ 
ther with many allied species), Sardinia and the Pyrenean Peninsula. North¬ 
wards to 67° in Norway, eastwards to Crimea, Kazan and Ki.sheniow. 

In Bulgaria frequent in whole country, especially in mountains. 

Material examined: 248 BpecimeiiB. 

Itecords (Map 13): 

Stank I'ianina: south of Bulogradchik, near the Ludeiiika Cave (Vratsa), Berkovitsa leg 



Map 13. Umax cinereoniger 
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Totkv (MNII), the Buchino Prohod Valli>y, around Tetoven and Kibaritsa village, Vez- 
hen, Chcriii Osuni, around Shipka, the Shipka Pass, Ispolin near Shipka, Kazanluk, 
Zhoraviia near Kotel. Also: Wagnkk (1934a) — Karlukovo, (1934b) — Visek near 
Kolarovgrad (Shumcn); Urbanski and Wiktor (1998) — Petrolian, Zgorigrad near 
Vratsa, Ledenika near Vratsa; Vitinya near Botevgrad, Troyan, Ostroe near Troyan; 
0§ANOVA (197(0: Vrasha cliuka, Bela voda, Izvoza, Lakatnik, Berkovitsa, Markn sh, 
Vedernik, Petrolian. llajdushka dupka near Karlukovo — the Iskur Valley leg. Pa- 
PAZOV (BAN) 

Vitosha: around the Ofelia shelter, Boyana, Boyanski vodopad. Also: Hudec (1964) — 
Boyana; Urbanski and Wiktor (1968) — Zlatni Mostovo; OSanova (1972) — Kikish, 
Koininit<% near Zheleznitsa, Bistritsa, Zlatni Mostove, Vladayskata rcka, Slavia, 
Ostree. 

Srediia Gora; near the Bogan shelter leg. Szigetiiy (HNHM), Koprivshtitsa leg. Bkskov 
and Star^ga (IZW). Also: Damjanov and Likharev (1975). 

Plana: around Kokalyane and Kokalyanski Monastir. 

Lyulin Plan in a: Wagner (1934a). 

Trun: Urbanski luid Wiktor (1968). 

Kyustendil: Wagner (1934a). 

Osogovska Planina: around llizha Osogovo. 

Pirin; Bansko, Vikhren, around the Damyanitsa shelter, Kamienitsa leg. Borowiec and 
Tarnawski; Bi^govitsa on the Bistritsa river near Sandauski, Breznitsa near Gotse 
Delchev. Also: Dam.ianov and Likharev (1975). 

Rila: Malovitsa leg. 1 (IZW), around Skakavitsa, Parangalitsa near Blagoevgrad, Yakoruda, 
near the Lovna and V’ada slielters, around Rilski Monastir. 

Rodopi: Bachkovski Monastir, Byala Cerkva, around Chudni Mostove, Ilvoyna, Persenk, 
Sinolyan, Cliarnaya reka near Sinolyan, Sinolyanskie ozera, around the Zdnivets 
shelter. Batak, the slop(*s of the Rodopi near Yakoruda. Also: JuriniC (1906) — (liepo- 
lare, Chepinsko; Wagner (1934a) — Se.striino; LTrbanski and Wiktor (1968) — Bach¬ 
kovski Moiijistir, Zdravet.s. 

Sakar Planina: Damjanov and Likharev (1975) 

Strandzha: around Graniatikovo, on the VVleka river, Ajdere near Mulko Tiirnovo, Kaehul 
near Malko Turnovo leg. STARigGA (IZW) 

The Black Sea coast: Obzor; also Urbanski and Wiktor (1968) — Arkutino. 

CoiniiHMi ts. 

Sevoral sings similar to L, innereonhicr liavo boon doseribod: Lhnax maximnsj 
L. punctulaius, L. bieki Seibert, 1873, L, dacavipi JVIenegazzi, 1855 ( = da- 
cainpoi). Anatomically they differ only in tlie penis lengtli. (Figs. 52-51). 
They can also be distinguished by colouration. The problem is Turying 
colouration. They need a modern revision. The relationship of X. cinereoniger 
and L, maxhnus is not clear. These species are distinct in Central Euro]K‘ but 
there are intermediate specimens in Bulgaria; such specimens liave a unicolour 
sole and spotted mantle, but their penis is much longer than in similarly coloured 
typical maxhnus, e.g. from Poland. Also Grossit and Litpu (1960) (as L. zilvhi) 
and Lupu (1973) observed such intermediate individuals. In Poland the two 
species are ecologically separated: cinereoniger is a native forest species and 
maximus is a synantlm>i)e introduced from south or west. In Bulgaria both 
species are native. 
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{L.) p'tmctulalus Sord. 
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Umax (Limax) punclnlatiis Sokdelli, 1870 

Limax punciulaius Sordelli, 1870: 250. Locus typicus: Como, Esino around Verona 
(Italy). 

Limax cinereoniget Wolf: Lessona 1880: Tav. Ill Fig. 7 and 10; Peter and Kuhn 1928: 
485. 

Limax redii Gerhardt, 1933: 425. As a loctotypo of the species I choose a photograph deno* 
ted as Abb. 4 (Gerhardt 1933) — since the author of the typo did not designate it 
(see comments below). Locus typicus: Serpiano (Tessin, Switzerland). 

References: Forcart 1965: 110; Gerhardt 1933: 425 (copulation); Peter and 
Kriix 1928: 485 (copulation); PiNi 1876: 31; Wiktor 1977: 292. 

Body length up to 130 mm (PiNi 1876). Largest specimen preserved in 
alcohol known to the author: length 105 mm, width 20 mm, mantle length 29 mm. 
Botly shape similar to L. cinereoniger but more wormlike. Keel in preserved 
specimens covering exactly J of body length. There are 18-29 grooves between 
median line and pneumostome. 




56 



Figs. 55-57. Limax (L.) punciulaius Sord.: 55 — top view, 56 — side view (the arrow points 
to the characteristic mark on the nock), 57 ~ slugs with body coverings cut, and visible 

coiled penis 
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Colour varjing: grey-brown, chocolate or grey-yellowish; body with black 
or dark brown spots, or spotless, with darker dorsum and mantle. Spots (when 
present) usually forming rows on body sides. Mantle mostly unicolour, some¬ 
times with dark spots. Some specimens have ill-defined light bands on darker 
backgi-ound on body sides. Keel slightly bghter than the surroundigs, sometimes 
with lighter bands at its extension. All Bulgarian specimens known to the author 
have a tomato-red blot on the neck under the mantle. The blot becomes visible 





Pig. 58. Limax (L,) pmiciulaius Sokd. — gCDitali<a and the body outline drawn in the c>aine 
scale (the arrows show the penis) (specimen from Buzludza) 
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after bonding aside the fm', anterior end of mantle (!) (Figs. 55-5ti). It disai>pears 
in alcohol within a few days. This feature has not been recorded yet. Sole uuicolo- 
ur, creamy. 

Genitalia (Figs. 54, 57, 58). Glandula hermaphroditica leaf-like, much 
elongated. Ductus hermaphroditicus thin, only slightly convoluted. Albumen 
gland short, broadened, distinctly smaller than in L. cinereoniyer. Spermovi- 
ductus with well-developed glands of male duct, especially anteriorly where 
a broad, flattened prostate is situated. Prostate fused with female duct to the 
end, reaching base of spermatheca duct. Vas deferens thin, about 4 times shorter 
than penis. Penis unusually large, forming more than J of visceral mass, convolu¬ 
ted, covering remaining genitalia, intestinum and a part of liver. Its loops rea¬ 
ching I of the length of visceral mass (Fig. 57). Penis at lea.st 2.5 times longer 
than body. During copulation, when fully erected, its length up to 70-85 cm! 
(Geriiardt 1933). Externally penis as in L. cinereoniyer but longer and thinner 
as compared with body length. Penis longest in specimens at male phase with 
gonad being relatively big at that time and albumen gland slightly smaller. 
In older specimens iJcnis becomes thicker and shorter but is still much longer 
than in other species of that genus. Posterior end of penis with very short 
and narrowed coecum (Pig. 68). Retractor penis is a strong mu.scle, with i»enis 
reversed its length is only about 2.5 cm. Spermatheca elongate, w’cll-delimitcd 
from spermatheca duct. Oviductus and atrium short as in L. cinereoniyer. 
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A. Wiktor 


Rad Ilia. Teoth similar as in L. cineironiger. Formula of L, punctulatus 
from Biizhdza: C. 15 + 2. 58/x 170. 

Bionomics. According to Geehardt (1933) tho slug obviously differs 
from tho remaining species of that genus in copulation behaviour. It is a forest 
slug living in similar biotopes as L. cinereoniger but there is little information 
concerning its ecological requirements. In Bulgaria it reaches the altitude of 
about 1700 m, i.e. more or less the upper decidous timberline. 

Distribution. Poorly known, probably often mistaken for other species 
of that genus. Recorded from Italy (Calabria, Apulia, Piemont and Como) 
and southern Switzerland (Tessin). Till now no records from Bulgaria. Found in 
the central part of Stara Planina and Central Rodoj)! but it should be expected 
in other mount tin massifs as well. 

Material oxaiuiiied: 43 specimeus from Bulgaria and 8 specimens from Serpiano (Prov. 
Tessin — Locus typ. L. redii Gerh., 2 specimens det. Gerhardt), Sila Picola (Prov. Catan- 
zaro — 3 specimens) and Monte San Georgio at tho Lugano Lake (3 specimens). 

Records (Map 14): 

Stara Planina: around Ispolin in the area of the Shipka Pass (Stoletov), Buzludzha not far 

from Kazanluk, Kalofer and cirque at Botev (leg. Borowiec and Tarnawski), tho 

slopes west of Gabrovo. 

Rodopi: Hvoyna (the Chepelarska reka valley), tlie eastern slope of tho Persenk Mountain. 

Com ments. 

Closely related to Lima^ cinereoniger. The differences: a longer penis, 
more developed prostate and a different copulation. Also external differences: 
a unicolour sole, poorly sculptured and poorly coloured keel, finer skin grooves 
and a different shax)e of body. Its posterior end is less cuneate and broader. 
A red blot on the neck under mantle (visible only in living specimens) is a distinc¬ 
tive feature in Bulgarian specimens. Unfortunately, it is not known if slugs from 
other areas have that blot, too. The specimens from San Georgio at the Lugano 
Lake (preserved in formalin) bear tnicos of that blot. 

Bulg-arian specimens are mostly 8i)otless, ash-grey-chocolate, sometimes 
with lighter bands. The author met also specimens which were brown-blackish 
with rows of small black spots in posterior part of body. Mantle unicolour. 
The specimens coining from southern Italy (Prov. Catanzaro) lent to the aut¬ 
hor by Dr. FoRCART from the Museum in Basel had, contrary to Bulgarian spe¬ 
cimens, spotted mantle. Those from the Lugjino Lake (North Italy), although 
lighter in colour, resembled the Bulgjirian ones. In the Humboldt Museum in 
Berlin there are two specimens designated as para types of L. redii (No. 77060). 
Owing to Dr. Kilias kindness the author could borrow them. Both speci¬ 
mens are dissected. They origin from Tessin and Serpiano (locus typicus of 
L, redii) and, determined by Gerhardt, they cannot be considered to be 
tyiies as Gerhardt does not mention tyjacal specimens in liis work. The word 
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“I*aratypeu” could have been put on the label “ex post”. Taking all this into 
accuunt as a lectotype the author designates a photograph presenting a preserv¬ 
ed specimen (see above). 

PoLLONERA (1888, Plate III, Figs. 7-8) described two viirieties: L, punc- 
iulatus var. canapiciana and var. raripunctaia. His illustrations of genitalia in¬ 
dicate a different species resembling L, maximus. 


Fjinia.r (Lhna-v) macrdonicus Hesse, 1928 

TAniax macedonicus Hesse, 1928: 10. Terra typica: GoleSnica Planiua (Golesniza), 
Yugoslavia, Macedonia (Makedonia). 

Limax macedonicus leiteopus Hesse, 1928: 12 . Locus typicus: Poristeri (Greece). 

TAmar carbonarius leucopus: Jaeckj*:l 1954: 08. 
lAmax rarboiiarius graecus: Jaeckel 1954: 08. 

Limax carbonarius submaculatus: Wagner 1940: 143. 

Limax nirbonarius: Wagner 1934b: 88, 1940: 142; Damjanov and Likharev 1975: 300; 
WiKTOR 1977: 292. 

Limax macedonicus: Wagner 1934a: 53; Urbanski and Wiktor 1968: 58; OSanova 1970: 
75; Damjanov and Likharev 1975: 304; Wiktor 1977: 292. 

References: see synonyms and comments. 

The largest preseiwod specimen is 78 mm long and 18 mm wide, with mantle 
22 mm long. Body almost cylindrical, narrowing posteriorly, not cuneate as in 
other related species. Dorsum rounded, keel very short, only 1 cm in length. 
Between median line of dorsum and pneumostome from 19 to 25 grooves. 

Colouration varied. In mountains (Pirin and Eila) most specimens black. 
At smaller altitudes also specimens brown, blackish or grey, usually with rows 
of darker and lighter sjxits or banded sides. Mjintle darkest, unicolour or with 
few ligliter spots. 

At the Black Sea coast all specimens unicolour, light, fleshcoloured-cream 
<»r pinkish-cream, also whitish. Sole always cream-coloured in all specimens, 
both lowland and mountain (!). Keel of the same colour as dorsum. 

Slime colourless. 

Genitalia (Pigs. 59-Gl). Large glanduLi hermaphroditica constituting 
posterior tapered end of visceral mass. Ductus hermaphroditicus thick in juve¬ 
niles, thin and always convoluted in adults. Glandula albuminalis short and bro¬ 
ad. Spermoviductus thick and convoluted posteriorly, narrowing anteriorly, 
prostate slightly broader than female duct. Vas deferens thin, oi>ening into 
penis laterally at least 5 mm from ])osterior end, slightly behind retractor inser¬ 
tion. Penis cylindrical, more than half of body in length. Its posterior end with 
straight or spirally coiled, gradually narrowing coecum. Penis and its coecum 
with a wide fold inside (Fig. 61). Spermatheca oval, with short, well-delimited, 
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A. Wiktor 


speriiiathecii duct. Free oviductus about 3 times shorter than penis, broadened 
anteriorly. Atrium very short. 

Kadula of the grey-brown specimen from the Sandanska Bistritsa Yalley 



Pigs. 59-61. Limax {L.) macedonicus Hesse: 59 — genitalia, 60 — posterior penis seotion 
hook-like bent, 61 — posterior penis section, a fold inside (59 and 61 — specimen from Po- 

pina Luka, 60 — from Arkutino) 
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(near Sandanski) siiuilar to that of L. cmeieoniger. Its formula: C. 70/ x 165. 

Iiitostiue convoluted in very loose loops. Posterior bends of all loops of 
the same length. 

Bionomics. Living in deciduous forests of all types and in shrubs. Hiding 
under stones and bark of trees. At the mouth of the Kamchiya River at night 
the author observed many specimens of this species climbing very high on the 
tree trunks. 

Distribution. Yugoslavian and Greek JLicedonia, Thessaly and almost 
all Bulgaria (see comments). In mountains reaching the altitude of about 2000 m 
<black form). 



Map 15. Limax inavedonicus 


Material examined: 47 specimens. 

Records (Map 15): 

Stara Planina: the Karlovo valley, Ponor Planina — Cerovo near the Vodnata cave leg. 
BeSkov and Star^ga (IZW), Kalofer leg. Borowiec and Tarnawski. Also OSanova 
(1970) — Dzhagalovci. 

TJio Struma Valley: Urbanski and Wiktor (1908) — Skakavitsa north of Kyustendil. 
Maleshevska Planina: Broznitsa leg. Be§kov and Star^ga (IZW) ? — a juvenile specimen. 
Pirin: the Vikhren slopes and around Bansko leg. BeSkov and Star^ga (IZW), Binsko, 
at Vikhren leg. Borowiec and Tarxawski, Bereznitsa near Sandanski, Popina Luka 
in tlie Bistritsa valley and Lilyanovo near Sandanski, the Mesta valley near Gotse 
Delchev. Also Wagner (1934b) — the Bunderitsa valley; Dam.tanov and Likharev 
(1975) - Melnik. 
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A. Wiktor 


Bila: at the Bifitritea river near Blagoevgrad. Alao Wagner (1934b) — Rilski MointKtir. 
Slavianka (Alibotush): at Carov Vrukh leg. Conkhov' (BAN). 

Khaskovo; Wagner (1934a). 

Sakar: Urbanski and Wiktor (1908) — Topolovgrad. 

Strandzha: at the Velaka river near Grainatikovo. 

The Black Sea coast: Monastir Aladzha near Varna, at the mouth of the Karnchiya river, 

Arkutino on the Ropotamo river. Also Wagner (1940) — Varna and Urbanski and 

Wiktor (1968) — on the Ropotamo. 

Com ments. 

Prom the Balkan region several Limax species were described, having 
at the posterior penis end a blind section, i.e. coeciiin. A number of species 
were also de.scribed, basing on theii* outer appearance only, the tyjjcs most 
often do not exist. This group needs a detailed revision and settling of the very 
complicated synonymy. In my latest paper on Yugoslavian slugs (Wiktor 
1982) I believe that the eailiest name for the species ocemring in Yugoslavia 
and Bulgaria is Limax graecus Boettger, 1889. After studying a rich material 
of slugs from Greece 1 have to change my mind. It has turned out that there 
are two very similar species, both varying much in colouration and colour 
pattern on the body, not to be externally distinguished. They ai’e partly syinpa- 
tric, yet only one reaches to Bidgaria, it is L, macedonicus. The other species is 
Limax cephalonicus Simroth, 188G, and a junior synonym of this name is 
Limax graecus Simroth, 1889. L. cephalonictis (= graecus) differs from L. ma¬ 
cedonicus only in the penis, which is shorter than a half of the body, thicker, 
nearly straight and clubshaped. At the same time the coecum is longer and is 
about \ of the penis length. 

At present it is not known to which slug one of the oldest names Limax 
maxtmus var. carbonaria Boettger, 1885 refers. The anatomy of the slug is 
not known, it is distinguished only by darker zones on the sole. We cannot rule 
out that it is a melanistic form of one of the above mentioned species, which I 
call either L, inacedonicus or L, cephalonicus. 

Limax carh&narius albanicus Jaeckel, 1954 (Fig. 15) from Berisha in .iVlbania 
has a different penis, this name probably is not a synonym of L. macedonicus. 

Limax (Limax) cmiemenosi Boettger, 1882 
Limax Conemenosi Boettger, 1882: 100. Locus typicus: Preveza (Prevesa), NW Greece. 
Limax (Heynemannia) Coneme'uosi var. muHipunctata Boettger, 1885: 158. 

References: Babor 1898: 41; Boettger 1885: 158; Damjanov and Likuarev 
1975: 306; He.sse 1928: 13; OSanova 1972: 145; Simroth 1889: 5; Urbanski and Wiktor 
1968: 58; Wagner 1934a: 52; Wiktor 1977 : 292. 

Largest preserved specimen is 80 mm long, 12 mm w ide, mantle 22 mm long. 
Bodj^ much elongate with small mantle covering only J of body length. Dorsum 
slightly convex. Keel very short, poorly sculi>tured, in largest sfiecimens cmly 
1 cm long. Between median line of dorsum and iiiieumostome 21-23 giooves. 

Colouration. Body mucky-cream, grey-cream, yellowish or redish-grey. 
This light background with numerous rounded black spots, about 1 mm in dia- 
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meter (Fig. G2). Spots covering mantle, dorsum and sides of posterior part of 
body. Solo unieolour, the same as other parts of body. 

Genitalia (Fig. G3) Externally similar to X. macedonicits. Glandula herma- 
phroditica oval in shape, situated at the end of visceral mass. Glandula albumina- 
lis short, rounded. Coi)ulatory organs resembling those of L. macedmieus. Penis 


0- w- • il ^ - -iITt - • - - --- 


10 mm 



Pigs. 02-H3. Limax (L.) conemenosi Btto. : 62 — side view, 63 — genitalia (spi^cimens from 

Kyustendil) 

about lialf of body loiigth. Its posterior end (coecum) broad and not narrowing 
(!), shorter than in L. imeedonicus. Vas deferens connected with penis at an acute 
angle, its opening far from retnictor insertion. As in L. macedonicus penis with 
broad fold in its posterior end. Eetractor penis narrower (finer) than in L, macedo¬ 
nicus. 

Formula of radula: C. 15. 53/x 150. 

Bionomics requires investigations. Found in shrubs and as a synanthrope 
in parks, gardens etc. 

Distribution. North Greece and the Corfu Islands, Cephalonia and the 
Cyclades. In Bulgaria spread over a considerable area as a synanthrope. Proba¬ 
bly introduced there. 

Material examined: 19 Rpecimons, mostly juveniles. 

Records (Map 16): 

Stara Planina: ? By the road from Berkovitsa to Sofia. Also: Babor (1898) — Slivjio (Sliven)^ 
Wagner (1934a) — Gabrovo; Damjanov and Likharev (1975) mention the village 
of Gabare near Kazanluk. 

Kyustendil: Wagner (1934a) and Urbais^ski and Wiktor (1968). 

Stankc Dyinitrov and Blagoevgrad: Damjanov and Likharev (1976). 

Vitosha: OSanova (1972). 

Pirin : the city park in Sandauski, Melnik leg. A. Warchalowski, Borow'iec and Tarnawski 
(MXH), Petrich leg. R. Bankowska (IZW). 
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A. Wiktor 



Map IG. Limax conemenoai 


Subgoniis Linmvus Leidia>;n, 1804 

LimacuH Lehmann, 18G4: 145. Typiis; Limax breckworthianus Lehmann, 18G4 (= L, fla- 
vua L.). 

Flepticolimax Malm, 18G8: 62. Typu«: Limax breckworthianus Lehmann, 1864. 

Simroihia Clessin, 1884: 62. Typus; Limax breckworthianus Lehmann, 1864. 

Body length about 70 mni. Kcid short, ill-defined. Body with intricate 
pattern of dark and light spots, rarely iinicolour. Sole light, unieolour. l*enis 
cylindrical, shorter than half of body. Sperniatheca duct short, joined with 
penis or oviductus. Sperinoviductus distinctly short, its female part broadening 
anteriorly. Prostate longer than vas deferens, slightly shorter than oviductus. 
Last loop of intestine very short, with coeeuin which attains posterior part 
of body (Fig. 45). 

Slugs living on trees, rocks and in undergrowth, showing a tendency to 
synanthrojnzation. Two species included, probably originating from broadly 
understood Mediterranean area. As synanthropes introduced into various 
parts of the world. 

Limax (Limacus) flams Linnaeus, 1758 
Limax flatus Linnaeus, 1758; 652. 

Synonyms given in literature (see Hesse 1926, Wiktou 1973, Likharev and Wiktor 
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1980) probably refer to this species as well to closely related Limax maculatus Kaleni- 
CZEN'KO, 1851. 

References: Chatfield 1976: 1; Gittekberqer, Backhuys and Ripken 1970; 82 
(illustrations); Grossu and Lupu 1959: 561; Lupu 1970: 66; Quick 1960: 184; Wiktor 
1973: 75 (illustrations, description). 

Body length up to 120 mm in living and up to 80 mm in preserved speci- 
men.s (biggest preserved specimen fi'om Bulgaria is 72 mm long, 19 mm wide, 
its mantle 23 mm in length). Dorsum rounded, keel very short, 10-15 mm, 
covering only about \ of body length. Skin grooves poorly sculptured, 22-23 
between median line and pneumostome. 

Dorsum and mantle with a system of irregular, partly joined, dark, grey- 
olive or grey-greenish spots on lighter, whitish-yellow or orange-olive back¬ 
ground (Pig. 64). On sides dark pigment not attaining edge of foot. Head and 
tentacles grey. Sole cream-olive. 



2 mm 

Fig. 64. Limax (L.) flavus L. — side view (specimen from Kotel) 


Slime yellow or orange, hyaline and watery. 

Genitalia (Pig. 65). Glandula hermaphroditica rounded, hidden under 
liver lobes. Prostate ver>^ h>ng, slightly irarrowed anteriorly. Vas deferens al¬ 
most equal to half of penis in length, opening asymmetrically at apical end of 
penis. Penis barrel-shaped, slightly swollen anteriorly, variously twisted; 
sometimes forming “C”, inverted “E”, or irregularly hooked. Its length about J 
of body. Kctractor penis inserted at vas deferens’ opening. Inside penis two longi¬ 
tudinal folds, joined ne^ir atrium. Spermatheca oval. Spermatheca duct muscular, 
broadened anteriorly, opening into female duct. Oviductus tubular in its poster¬ 
ior part, broadening anteriorly, its walls getting thicker. Spermatheca duct 
and oviductus connected in common, broad duct distinguish this slug among 
all Liinacidae. Atrium very short. 

Radula. Ecto- and entoconus in all teeth poorly developed. Marginal 
teeth dagger-like, poorly bent. No clear distinction between particular groups 
of teeth. Mean formula: C. 56/x 151. 

Intestine coecum usually attaining the end of body. 

Bionomics. In Bulg-aria the slug occurs as a synanthrope in gardens, rude- 
ral environments, suburban waste lands and in parks. 


10 
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■ i' - "Av Wiktor 

Distribution. The original range of the species is not known. It certainly 
occui's in Bulgaria, Rumania, Hungary, European parts of the USSR, the Neth¬ 
erlands, GDR, FRG, Poland, Great Britain, Ireland and Italy, but probably 
in a much wider area. 



Material examined: 75 specimens from Bulgaria and 30 specimens from other parts 
of Europe. 

Records (Map 17): 

Stara Planina: Botevgrad, Kotel. 

Sofia: in greenhouses. 

Pirin: Sandanski — in park. 

Plovdiv. 

The Black Sea coast: Obzor. 

Comments. 

All litemture data require verification. A veiy similar species, i.e. L. ma- 
culatus, lives in Europe. Until recently it has not been distinguished from L. 
flavus. It is different in colouration (darker) and dark pigment on body sides 
attains the edge of foot. Both species differ in genitalia structure. They can be 
easily identified by spermatheea duct which in L. flavus opens into oviductus 
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Map 17. Limnx fianis 


while iu L. mavxilaim it opens into atrium or penis at its junction with atrium. 
These characteristics were ignored by many authors, e.g. Babor (1898), Wag¬ 
ner (1934a) and Os.\NOVA (1970). Since the species they described cannot 
be identified, the records given by these authors will not be included in this 
l)ublication. 


Umax (Limacas) macalatas (Kao:niczenko, 1851) 

Krynickillus maculalus Kaleniczenko, 1851: 226. Locus typicus: Kucbukoy (South 
Crimea). 

Limax grossui LiiPU, 1970: 03. Locus typicus: llagtMii south-east of Mangalia (Rumania). 

Holotypus: MNII “Gr. Aiitipa”, Bucarost, Xo. 13145. 

Limax pseudoflavus Evans, 1978a: 173. Locus typicus: Athlono (Ireland). Holotypus: 

British Museum (NH) No. 19781 W. 

Limax flavus (pars): Urbanski and Wiktor 1968. 

Biggest preserved siiecimen 72 mm in length, 15 mm in width, mantle 
24 mm long. Between median line and pneumostome 23 gi'ooves. Body length 
in most mature specimens between 40 and 50 mm. 

Colouration (Fig. 66). In lighter specimens hard to distinguish from 
L. flavus (at leust after preservation). Preserved darker specimens rather grey, 
living specimens greenish-grey. Dark spots more concentrated than light areii. 
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A. Wiktor 


Sometimes dark pigment spilled so that only few light dots remain on dorsum 
and body sides. Also unicolour specimens; light, brownish-green when living, 
grey when preserved. The light specimens are always juvenile. As compared to 
L. flavua the dark pigment on body sides reaches lower, almost to edges of foot. 
Head and tentocles blackish or grey, sole cream-yellowish or greenish. 

Slime yellow. 

Genitalia (Fig. 67). Except copulatory organs similar to L.flavus. Prostate 
slightly broader. Penis shorter, more or less | of body length, hooked in form 



10 mm 



of “C” or smooth “S” letters, contrary to L. flavus spermatheca duct opening 
into atrium at its junction with penis or into penis. Oviductus tubular posterior¬ 
ly. In its anterior part walls slightly thicker and broadening as in lAmacr s. str. 
Atrium very short. 

Radula. C. 16. 35/x 132. 

Intestine looped as in L. flavtis. Coccuni usually not attaining posterior 
part of body. 
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Bionomics. A forest species, most frequently eolleeted by the author 
in deciduous forests or on old hornbciim trees where it hides in hollows. Some 
mossed trees are covered by slime so that they shine in the sun. 

Distribution. Known from Eumania, USSK, Turkey and Ireland. In 
Bulgaria met only at Black Sea and Strandzha Mts. 

Material examioed: 50 specimenB from Bulgaria and series of specimens from USSK, 
Turkey and Ireland. 

Records (Map 18): 

Strandzha: Malko Turnovo, Gramatikovo, Aydere. 

The Black Sea coast: the mouth of the Kamchiya river, the Bekarlyk hills near Burgas, 
Arkutino, Cap Maslen Nos (in Urbanski et Wiktor 1968 given iis L. flavus). 



Map 18. Limaz maculatus and Lehmannia brunneri 


Grcnus Lehmannia Uey]Se:sl4NN, 1862 

Lehmannia Heyneilann, 1862: 211. Typus: Limaz marginatus Muller. 1774. 

Synonyms: Simrothia Clessin, 1884; Melitolimaz Pollonera, 1891; Ambigolimaz 
PoLLONERA, 1887. Bibliography in Hesse 1926. 

References: Grossu and Lupu 1962: 191; Hesse 1926: 17; Hudec and Brabenec 
1965: 271; Jungbluth, Likharev and Wiktor 1981: 20; Likharev and Wiktor 1980: 
261; Quick 1960: 193; Walden 1961: 85; Wiktor 197.3: 85; Wiktor and Likharev 1980: 
424. 


Body length up to about 80 mm. Body narrow, slowly and steadily narro¬ 
wing posteriorly. Miintlc attaining not more than J of body length, narrower 
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A. Wiktor 


anteriorly, in living slugs covered with concentric grooves. Pneuniostoine post- 
medial. Keel short, ill-defined. Skin fine, thin and soft, with fine longitudinal 
grooves, between medial line and pneuniostoine about 20. Miulial zone of sole 
gradually narrowing posteriorly. 

Colouration. Body usually with blackish or choeolate pattern on mucky- 
cream background. Mantle with at least two lateral bands (a distinctive featu¬ 
re), sometimes more. Bands also on dorsum and sides, sometimes replaced by 
dark spots arranged in rows. Keel light, its extension with a distinct light band 
reaching mantle. In some mountain species and nielanistic specimens normally 
covered with b inds, colouration is uniformly black with a light median band 
running through keel and dorsum. Sole in stripped slugs uniformly mucky- 
cream, in black slugs blackish on fringes. 

Slime colourless, water>^, in irritated slug very abundant, sometimes drip¬ 
ping in drops. 

Genitalia. Prostate broad. Vas deferens short and thick. Penis short, 
up to f of mantle, usually smaller, in form of a club broadened posteriorly. 
Crossed with retractor of right tentacle. Posterii»r part of penis with a whip¬ 
like and always undivided penial gland. Inside penis uvular fold forming a let¬ 
ter V. Bursa copulatrix connected with i)enis. 

Badula. Lateral teeth S-bent. External marginal tei^th with numerous 
cusps (JUNGBLUTH, LiKHABEV and WiKTOR 1981). 

Intestine looped 3 times. The first loop longest, the third one veiy short. 
C<»ccuni usually attaining posterior part of body, opening into rectum, i.e. 
the last section of the thiid loop, its junction situated anteriorly (Fig. 40) con¬ 
trary to LimacuH with junction at the bend of the third loop. Kidney in shape 
of a rounded heart. A slight swelling in place where other slugs have lobus 
(Wiktor and Likharev 1980). 

Very active slugs, usually living on tree trunks and rocks. Feeding mostly 
on liclums. Distributed over Europe and North Africa (formerly included Asiatic 
species belong to another genus). Most specimens met in mountains. 

10 species included, many of them poorly known. Some of them can bo 
synonimized. 


Lehmannia nyvtelUi (BourguigiXAT, 1861) 

Li max nyctelias Bourguignat, 1801: 30.*). Terra typica: Algeria. 

Agriolimax {Malacoiimax) kervillei Germain, 1907: 1.'54. 

Mesofimax Brauni: Babor, 1898: 41. 

^ Mesolimax Brauni: Wagner 1937: 389. 

References: Dam.ianov and Likharev 1975: 309 [Limax (Limacus)]; Grossu and 
Lupu 1963: 141, 1965: 135; HuDEC 1967b: 20; Jungblutii, Likharev and Wiktor 1981: 
20 (radula); Likharev and Wiktor 1980: 271; Pint£r 1968a: 180; Quick 1960: 200; Urban- 
ski and Wiktor 1968: 51; Wiktor 1973: 99 [Limax {Mnlaoolimax)] (illustrations and 
surviy), 1977: 291. 
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Biggest ])rescrved specimens from Bulgariii 46 mm long, 8-9 mm wide, 
mantle 9 mm long. Between median line and pneumostome 22 gi’ooves. Body 
slim, usually broader behind mantle. 




/ 69 

Pigs. 6S—70. Lehmannia nyclelia (Boukg.): 68 — side view, 69 — genitalia diagram, 70 — 
copulatory organs (specimens from Kalofer) 
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A. Wiktor 


Colouration varied. Usually body mucky-cream with darker, or 
grey-chocolate, pattern. Bands on body sides sometimes united posteriorly. 
Mantle often with dark, blurred band in middle. Central part of dorsum with 
light strip posteriorly attaining keel, sides Avith tAvo or two pairs of more or 
less visible bands, sometimes replaced by rows of almost black, rounded spots 
(Fig. 68). Also specimens almost Avithout bands on dorsum, high mountain 
forms black or chocolate-black. Sole mucky-cream or grey. 

Genitalia (Figs. 69-70). The species is distinguished by spirally coiled 
penis (f of mantle length or longer), spherically broadened posteriorly. Typical 
whip-like penial gland absent, sometimes only small swell posteriorly. Sphericiil 
broadening of penis with big fold inside. Vas deferens thick, shorter than penis, 
its opening asymmetrically, rather laterally, on spherical end of penis. Ketrac- 
tor penis inserted at opening of vas deferens. This part of penis dark pigmented. 
Spermatheca shorter than penis, elongate, gradually broadening posteriorly. 
Spermatheca and its duct not well-delimited. Oviductus at most half of penis 
in length. Genitalia usually covered with dark pigmented mesenterium. 

Radula: C. 77/ x 112. Particular groups of teeth not Avell distinguished- 
Bionomics. A forest species occuiTing mainly in deciduous forests, esp. 
beech woods. Frequent in mountains, also above upper timberlino. In tho 
Rila Mts reaching up to about 2700 m a.s.l. Creeping on trees and hiding under 
bark, hollows in tree stumps, on rocks or rock rubble. After rain slugs ct(m?p 
out in great numbers, espeeuilly high in mountains. Feeding mainly on lichens. 

Distribution. The range of the species has not been studied thorouglily. 
In natural eiiAdronments it occurs in the Balkans and in the mountains of Eastern 
and Central Euroj)e where it is probably native. Known from Poland, Czecho¬ 
slovakia, Ilungiry, Rumania and Bulgaria. Also in North Africa. According 
to Grossu and Lupu (1965) the species was originally distributed over a large 
area including the Mediterr.inean region Avhile at present its occurrence is rather 
relict. Ecological requirements of this slug (Wiktor 1973) indicate that it was 
introduced into Africa and other paiis of tho Avorld. As a synanthrojK' known 
from the USA, South Africa, Great Britain and Egypt. 

In Bulgaria met in all mounbiin massifs and belongs to most common 
species. 

Material examined: above 300 8peciniene. 

Records (Map 19): 

Stara Plaiiina: Vratsanska Plaiiina — Ledenika, Purslievitsa, Clierni Osum, around Teteven, 
Vezben, Kalofer leg. Warchalowski, Borowiec and Tarnawski (MNH), Karlovo. 
Also Babor (1898) and Wagner (1937) — around Sliven; OSanova (1970) — Izvoza, 
Bela Voda. Stojanovo, Petrohan, Dabnika, Coded); Urbai^ski and Wiktor (1968) — 
Petrohan. 

Plana: Kokalyanc. 

Vitosha: around the Ofelin shelter and some other regions. Prom tho same place recorded 
by Grossu and Lupu (1905), Urbanski and Wiktor (1968), Hudec (1967), OSanova 
(1972, several records). 
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Map 19. Lehmannia nycielia 


Sredna Gora: Koprivshtitsa. 

Pirin; Bunsko and the area around, Gostun leg. BeSkov and Star^ga (IZW), around the 
Damianitsa shelter, at Vikhren, Kamienitsa leg. Borowiec and Tarnawski (MNH), 
Breznitsa near Gotse Delchev, Sandanski and the Sandanska Bistritsa valley, Melnik 
leg. Pinter (IINHM). 

Osogovska Planina: around the Osogovo shelter. Also Urbanski and Wiktor (1968) — 
Strazimirovci (=* Strazimirovtsi). 

Rila: the Bistritsa valley near and in the Parangalitsa reserve, above the Rilski Moiuistir, 
in the area of the Skakavitsa water fall, in the area of Sedinite Ozera, near the Lovna 
and Vada shelters, slopes of the Musala. Also: OSanova (1968) — Krnarata; UrbaisSKI 
and Wiktor (1968) — Rilski Monastir and Partyzanska Polyana. 

Rodopi: around the Zdravets shelter, Bela Cherkva, Chudni Mostove, Persenk, Chepelare 
leg. Pawlowski and Beaszak (MNH), Devon, Smolyan, Smolyanske Ozera between 
Smolyan and Persenk leg. Pinter (HNHM), Dospad leg. T (BAN), Yakoruda — record¬ 
ed also by Urbai&ski and "Wiktor (1968). 

Stranzha: in the area of Malko Turnovo, the Velaka valley near Gramatikovo, Harami Bonar 
near Gramatikovo. 

Damjanov and Likharev (1975) recorded that species from “Gorna Traka”. 

Lehmannia brmineri (Wagner, 1931) 

Agriolimax Brunneri H. Wagner, 1931b: 197. Locus typicus: **Rilo-Vr.” (probably Rilets 
Vukhr), Rila (Bulgaria). Syntypi: Naturhistorisches Museum Vienna. 

Agriolimax Brunneri: Wagner 1937: 386. 

Deroceras brunneri: Jaeckel, Klemm and Meise 1957: 161. 
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Derocerns brunneri = Lehmannia marginata: Urbanski imd Wiktor 19G8: 75. 
GigatUomilax occidenlalis: Urbanski .'ind Wiktor 1968: 79. 

lAmax (Lehmannia) macroflagellatus (partim): Damjanov and Likharev 1975: 314 and 
244. 

References: see above. 

Preserved specimens up to 45 mm long, G-7 wide, mantle 14 mm long. 
Between median line of dorsum and piieumostome 19-22 grooves. Body very 
slim. 

Colouration usually uniformly deej) black, sometimes dark blue in hue. Only 
sole light, in the middle grey-cream with blackish sides. Some specimens with 
sides lightening downwards till they become mucky-cream; keel and its exten¬ 
sion with distinct lighter band (Fig. 72). Some specimens (Fig. 71) externally re- 



71a 



3 mm 



3 mm 72 

Figs. 71-72. Lehmannia brunneri (Wagn.): 71 — side view of Hpecimeiifi from Vitosha, 72 — 

side view of specimen from Sandan^ki 


somblo Lehmannia macroflagellata Grossu et LUPU. Body covered with distinct, 
contrasting, almost black, black-grey pattern on mucky-cream background. 
On mantle 6-7 well-delimited bauds. Body sides with 4 bands and rows of spots 
below. Hoad and sole mucky-cream or brown-cream. Tentacles blackish or black. 
Si)oeimens with bands are slightly smaller (up to 35 mm when preserved), 
known from the massifs of Vitosha and Osogova Planina. Black specimens 
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Figs. 73-74. Lehmannia brunneri (Waon.): 73 — genitalia, 74 — copulatory organs of another 
specimen, the natural position of oviduct and vjw deferens is preserved (specimens from 

Vitosha) 
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occur in higher mountains (Pirin, Eila) and cun be easily mistaken for mel-jui- 
stic specimens of Lehniannia nyctelia or Kryniclcillus nrbansMi. 

Genitalia (Figs. 73-74). Prostate without distinct broadening. Vas 
deferens thin and long as compared to genitalia, at least ^ longer than penis 
and twice as long as oviductus. Penis much elongate, cylindrical, often S-twi- 
sted. Vas deferens opening at its posterior end. Characteristic fuiinel-like |>enis 
pocket changing into vas deferens (Fig. 74). All posterior end of penis, at kust 
its junction with vas deferens, usually with dark pigment. Eetractor penis 
inserted at the base of i)eni8 pocket. Penial gland situated laterally, whip-like, 
half of i)enis in length. Its free end almost always bent posteriorly. It should 
be noticed that in L, brunneri there is no sphericiil broadening at the end of 
penis which is characteristic of most species of this genus. Inside penis a well- 
developed uvular fold. Penis walls of variable thickness with outside wall thic¬ 
ker. Spermatheca verj^ small, with its duct may be equal to half of penis length* 
Spermatheca duct opening into penis at some distance from atrium. Oviductus 
tubular and long as compared to other species. In natmal position spermovi- 
ductus anteriorly reaching atrium so that long oviductus, finding no place 
between those orgiins, protrudes twisted from side of the whole structure* (Fig. 
74). Atrium tubular, well-delimited. 

Kadula: C. 12. 33/x 123 

Bionomics. Mountain species preferring upper timberline regions or 
even above. Most habitats between 1400 and 2650 m a.s.l., exceptionally at 
lower altitudes, always in mountiiins. The author always collected the slugs of 
this species on rocks. Although there were trees neur, the slugs did not apjKjar 
on them. Hiding in crevices and rock rubble. Easy to find at nightfcill and in 
rain when gi^eat numbers of slugs creep out of their hiding-places. Most speci¬ 
mens collected were juveniles. Life-span — probably 2 seiisons as in May and 
June besides juveniles also mature specimens can be found. I autumn adults 
dominate. 

Distribution. So far known only from mountain massifs of Bulgaria. 
Material examined: 238 specimens. 

Records (Map 18): 

Stara Planina — ? Kalofer (juv.) leg. A. Warchalowski (MNH). 

Vitosha — Zlatnite Mostove. 

Pirin — Lilyanovo near Sandauski, east of Sandaiiski leg. Bokowirc and Tarnawski (MNIl), 
Popina Luka leg. M. Swlebz (MNH), Biegovitsa in the Sandanska Bistritsa valley leg. 
B. Pokryszko (MNH), Kamienitsa Vrukh leg. Borowiec and Tarnawski (MNH), 
Breznitsa near Gotse Delchev, Petrich rocks on the Struma leg. Urba^ski (coll. 
UrbaAski). 

Osogovska Planina — Osogovo. 

Rila — Sedmite Ozera, Zeleni Rid, Malovitsa log. Star^ga (IZW), the Rilska Reka valley 
leg. Burakowski (IZW), Granchar leg. Beron (IZW), Rilo-Vr. (syntype), Rilshi 
Monastir leg. Pint^ir (MNHM). 

Rodopi — Ognyanovo near Gotse Delchev, Chiidni Mostove (Erkruprya), Smolyauske Ozera. 
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Lehmannia harezia Grossu et Luptj, 1962 

Lehrnannia horesia Grossu ot Lupu, 1962: 196. Locus typicus: Vaideoni (Region Argos. 

Rumania). Holotypus; MNH “Gr. Autipa”, Bucharost, No. 13134. 

References: Likjiarkv and Wiktor 1980: 267. 

Preserved speeimons up to 44 miii long, 9 inin wide, mantle 17 mm long. 
According to Grossu and Lupu (1962) living specimens about 70 mm long. 
Body stout, mantle big as compared to other species. Externally resembles 
Lehvmnnia margiiiaia (Mull.). 

Body cream-grey with ill-defined darker pattern and two blurred bands 
on mantle (Fig. 75). Between bands mantle slightly brownish. Lateral bands 
only on mantle. Sides of dorsum sometimes with rows of blurred, dark ash-grey 
spots. Keel cream with a band of the same colour at its extension. Sole cream- 
coloured, too. 

Genitalia (Figs. 76-78). Prostate in Bulg-arian specimens usually less 
broadened than in the illustrations in Grossu and Lupu (1962, Fig. 7). Vas de¬ 
ferens very short. Penis more or less equal to J of mantle, clavate, always 
rounded (not flattened). Its posterior part usually dark pigmented. Musculus 
retractor penis very long, broad, laterrally fixed to spherical broadening of 
jxinis. Vas deferens oi)ening also laterally, near musculus retractor penis. Long, 
often spirally coiled, whip-like penial gland situated opposite the part of penis 
where retractor is inserted. Penial gkind slightly longer than half of penis 
(Fig. 76). Spermatheca longer than penis, sometimes twice that long. Oviductus 
moi’e or less equal to penis. 

Kadula. No clear distinction between medial and lateral teeth. Formula: 
C. 73/X 129. 

Bionomics. A forest 8i>ecies met mainly in deciduous forests in lower 
prealps. In Rumania at the altitude of 700 m, in Bulgiiria between 1000 and 
2400 m a.s.l., i.e. above upper timberline. Living on beech-trees and rocks. 
In the middle of June fully mature specimens were found. 

Distribution. So far known only from locus typicus. In Bulgaria the 
author collected the slugs in central part of Stara Planina. 

Material examined: 24 Hpecimens. 

Records (Map 20): 

Stara Planina: the area of Vezhen, Tcteven, around Buzludzha Shipka and Kazanluk. 

Comments. 

The slug resembles Lehmannia rupicola Lessona et Pollonera (see: 
Forcart 1966), the differences being: slightly shorter penis, longer and differen¬ 
tly shaped spermatheca and shorter oviductus. 

Descriptions in Grossu and Lupxt (1962) suggest that L. horezia and L. 
maoroflagellata Grossu et Lupu, 1962 are closely related. It is not so. L. macro- 
fhgellata is well known to the author. It is frequent in the mountains of Central 
Europe (see: Wiktor 1973). Lehmannia macroflagellaia is smaller, slimmer, 
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Figs. 75-78. Lehmannia horezia Grossu ot LuPU: 75 — side view, 76 — genitalia, 77-78 — 
copulatory organs of two other specimens (77 — specimen from Vezben, 78 — specimen from 

Buzludzha) 
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witli a (lisStiiiot (not blurred) pattern on body which post^'riorly is intensively 
spotted. They also differ in anatomy: more spherically broadened i)rostate, 
smaller, conical, often flattened (trian<;ular) penis. Penial gland thinner as com- 
par(‘d to jienis and much longer. Spermatheca smaller, spermatheca duct longer* 



As indicate*! by the deserii»tion Lelimannia medioflagellaia LUPU, 1908 
is a similar species as can be seen in genitalia structure. Big and broad bursa 
copulatrix may be swollen with sperm. An essential difference is shorter coecum 
which the authoress emphasized in her description. 


Ijehinannia sarmizeyeiiisae Gnossr, 1970 

Lelimannia sarmizegetume Grossu, 1970: 110. Locus typicus: vidley of the Lapusinciil 
Mic river in the Retezat Mts (Rumania). Holotypus: Guossu’s collection. 

Taxonomic stiitus of this slug is uncloiir to the author since the description 
given by Grossu does not include any features distinguishing it among other 
known species. 

According to Grossu (1970) preserved si)ecimens are up to 30 mm long. 
Body yellow-brown, darker on dorsum, lightening downwards. Mantle with 
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dark bands. Head with yellow band, sides of head with numerous longitudinal 
spots. 

Penis elongate, cylindrical, with subterminally and laterally situated short 
and flattened penial gland. Distinctive features given by Grossu: thin vas 
deferens, its junction with penis and shape of penial gland. Spermatheca duct 
thick, in length more or less equal to oviductus. 

Known only from a few records from Eumania, one of the para types comes 
from the Vitosha massif in Bulg-ark (Geossu 1970), (Map 20). 

Comments. 

My impression of the description and illustration in Grossu (1970) is that 

L. mrmizegetttsae does not differ from L, horezia. 

Lehmannia sp. 

Literature concerning Bulgaria contains information on Lehmannia mar- 
ginata (Mull.). The author has not found that species. It is known that the name 
of L. marginata was commonly used for several species, now distinguished. 
As the author has no proofs he cannot state what species were meant by the 
the following authors: WACiNER (1934a, 1934b), OSanova (1970, 1972), Dam- 
JANOV and Likharev (1975). 

MalucoUmaje Malm, 1868 

MalaeoUmax Malm, 1868: 66. Typus: Umax tenellwi MOller, 1774. 

Mieroheynemannia Simroth, 1801: 302. Typus: Limax tenellus Nilsson, 1822. 

Relorcucos: IIesse 1026: 12; Likharev and Wiktor 1080: 258; Wiktor 1073: 77. 

Medium-sized and small slugs not longer than 60 mm. Keel short, ill-defi¬ 
ned. Body usually light, unicolour, or with ill-defined lateral bands on mantle 
sides. Sole unicolour. 

Penis short, bulb-shaiied or in form of a barrel. Vas deferens swollen ante¬ 
riorly, fused or situated close to posterior part of penis. Penis with folds inside, 
without stimulator. Spermatheca duct short, opening into penis or at its junction 
with atrium. Prostate fused with female duct. Eadula with central and lateral 
teeth tricuspid, marginal with two or four cusps. 

Life-cycle about one year. Eggs transparent. 

Seven species included, mostly poorly known. 

Distribution. Probably besides West and Central Europe also aresis of 
North Africa. 


Malacolinmjr tenellus (Muller, 1774) 

Limax tenellus yivi.J.f'.n, 1774: 11 . Locus typicus: Fridcriksdal near Coponbagen (Dcnin.ark). 

Synonyms: Limax serotinus Sciirenk, 1848; Limax cereus Held, 1849; Limax 
eoUinus Normand, 1852; Limax sylvaticus Dumont et Mortillet, 1852; Limax flavus 


http://rcin.org.pl 


Slugs of Bulgaria 


161 


Nokmand, 1852; Limax cincius IIetnemann, 1862; Limax xanthius Bourgdionat, 1866. 
(Bibliography in Hesse (1926)). 

References: Damjanov and Likharev 1975: 310; Likharev and Wiktor 1980: 
259; Quick I960: 180; WiKTOR 1973: 78, 1977: 291. 

Body length up to 50 niiii, in preserved specimens about 35 mm. Body 
stout, mantle relatively big, covering almost ^ of body. Integument thin, soft, 
fimdy sculptured. 

Colouration uniform, i.e. without pattern of spots, in various hues of in¬ 
tense yellow. Head and tentiicles blackish. Sole white-cream. Mantle, loss fre- 
qiiently dorsum sides, with blurred grey bands absent in living specimens. 

Slime watery, yellow. 

Genitalia. Penis short, bulb-shaped. Vas deferens opening into penis 
archwise, surrounding its apie^il end in form of a fused crescent roll. The lat¬ 
ter usually slightly uneven, with dark pigmentation. Inside part of jienis divided 
into two longitudinal i)ocket8. Spermatheca oval, shorter than penis. 

Formula of radula: C. 12-18. 35-42/x 110-140. 

Bionomics. Species living in various types of forests, also in parks and 
shrulis. Choosing well-shaded, moist sites. Hiding in undergrowth and under 
wood logs. Mature in autumn or at the end of summer. Feeding on mushrooms. 
Met both in lowlands and mountains. 

Distribution. Almost all Europe, from France to Moscow and Kazan 
in the USSR, from Scandinavia to Bosnia, Macedonia and Romanian Dobruja. 

Habitats in Bulgaria require confirmation. It was recorded by JuRiNid 
(1900) from Rodopi but we know that the author used the keys for Central 
Fhirojiean fauna when desingnating the slugs. Da^ijanov and Likharev (1975) 
reconled the species from Belogradchik i.e. from north Bulgaria. In this region 
the author collected juvenile slugs which could have belonged to L. tenellus but 
were too young to be identified. 

Comments. 

Preserved slugs can be easily mistaken for some species of Deroceras, some¬ 
times also Lehmannia, But they can bo easily identified by intestine. 


Agriolimacidae Wagner, 1935 

Agriolimneidae Wagner, 1935: 174; Deroceratinae Magne, 1952: 30; Derocerasinae: Hudec 
1972; 84. 

References: Likharev and Wiktor 1980: 123; Wagner 1935: 174; Wiktor 1973: 
103, 105; Wiktor and Likharev 1980: 418. 

Slugs of small length, usually betwcH3n 20 and 30 mm, rarely up to 60 mm. 
Body often stout, tapering posteriorly. Mantle big, covering more than J of 
body, with concentric grooves on its surface. Pneumostome post- or antemediaHy 
surrounded by well-deUmited round plate. Keel short, reduced. Grooves on 


11 


http://rcin.org.pl 


162 


A. Wiktor 


body ill-dofiuod. Botwei^n median line of dorsum and pneumostomo less than 
20 grooves. Sole divided into 3 zones, 2 outside zones with tnmsversal gi*ooves 
arranged at the right angle in relation to body axis. Central zone with V-sha])ed 
grooves. 

Body unieolour or spotted, never with bands. 

Slime wateiy, colourless, in some irritated specimens also milky, turbid 
liquid is excreted. 

Shell much flattened, asymmetric or symmetric, i.e. the embryonic part may 
be situated on the longitudinal axis of shell. 

Ghmitalia. Penis short, spherical, cylindrical and alm«)st always narrowed 
in the middle. Most species with various accessory structures, e.g. penial gland^ 
usually br^inched pockets and appendices. Penis may be partly sumiinded 
with tubular membrane. Most species with stimulator inside penis. Epiphallus 
and accessory glands on atrium and oviductus absent. Musculus retractor penis 
only exceptionally crossing right tentacle. 

Eggs soft and transparent. 

Jaw oxygnathic. Intestine with only two loops, the second one longer 
than the first one. Coecum, if present, only slightly longer than its width, con¬ 
nected with rectum. - / 

Distribution. Almost all Holarctic, most genera and species in Pale4irctic. 

The following genera included: Dcrocei'a^, Krynickillus, Mesolimaj:, LyUj- 
pelte, Megalopelte and Psendarion. Together about 150 species. 


Genus De^ovt^as Eafi^esqiie, 1820 

Deroceraa Rafinesque. 1820: 10, Ty pus; Zamaa? ^raci7t« Rafinesque, 1820 [= P. taeve 
(MOller, 1774)]. 

Agriolimax MOrch, 1805: 378. Typus: lAmax agrestis L. — Till Yory recently in European 
literature the name of Agriolimax MOrch was used for all representatives of this genus. 

References: Damjaxov and Likharev 1975: 313; Forcakt 1906; 111; Hesse 1926: 
21; Likharev and Wiktor 1980: 125; C^uick. I960: 163; Pilsbry 1948: 532; Wiktor 1973: 
102; Wiktor and Likharev 1980: 418 (pallial complex). 

Preserved specimens up to 45 mm. Mantle relatively big, usually about J 
of body length or longer. Keel verj' short. Botween middle dorsum line and pneu- 
mostome up to 14 grooves. 

Colouration crejim, brown, grey or black. Uniform or light background with 
detiiched, as if splashed, pigment. Sometimes irregular network. 

Slime watery, colourless, some species when irritated produce dense, milk- 
white excretion. 

Genitalia. Eetractor jKmis does not cross retractor of right omniatophore. 
Penis short, spherical, cylindrical or divided in two by a narrowing, sometimes 
with aiipendices. Eetractor penis attiiched rather latenilly than apically. Penial 
gland of various shapes, often bmnehed, usually big, less frequently in form 
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of ono small or sevcr.il papilLie or hooked appendix. In many species {Minis 
•with pocket-like swelling or appendices. Penis always with stimulator iiuside. 
Stimulator conical, hin-like or shovel-like. Its surface covered by thin and nume¬ 
rous strips externally resembling human dermatoglyphics, sometimes also a 
hard slate. Often besides stimulator stripped fold in penis. Spermatheoa big, 
oval, spcrmatheca duct short, together equal in length. Atrium short. 

Jaw with central protubei’ance (oxygnathic). Kadula with central and la¬ 
teral teeth tricuspid, marginal teeth dagger-like. 

Intestinal coecum present or absent. 

Shell with nucleus (embryonic part) leftwards. Slugs living on ground 
and green plants, do not climb trees, mosophylic and hygropliylic. 

Distribution. Almost all Holarctic but most species in Palearctic, esjte- 
cially in its western parts. In the north rejiching the tundra zone. 

About 100 species in 4 subgenera. 


Snbgenus Deroceras s. str. 

Synonyms (all partim): Hydrolimax Malm, 1808 and Arctolimax Westf.rluxd, 
1894, Malino Grat, 1885. 

References: Damjanov and LiKnARKV 1975: 316; Likharev and Wiktor 1980; 
128; Wiktor 1973: 106. 

Body narrow, sides more or less parallel. Mantle big, almost half of body 
length, its posterior edge reaching near of body. Skin soft, partly transparent, 
through which the shape of inner organs can be seen. Colouration uniform or 
spotted cream, brown or bhick. 

Slime colourless, very watery. 

Penis usually elongate. Its posterior part with one or two appendices or 
pockets. Penial ghtnd in form of small papillae or bifurcated appendices. Stimu¬ 
lator in shape of hemispheric;)! papillae or obtuse cone. 

Intestinal coecum absent or in form of small and shallow pocket which 
in length is at least equal to its width. 

Slugs favouring humidity, living near water in both open and forested 
biotopes. 

Distribution. Almost all Holarctic. 


Deroceras (^Deroceras) laere (Muixeb, 1774) 

Limax laeviB Muller, 1774: 1. Locus typicus: Frideriksdal near Copetibagen (Denmark). 
Agriolimax renschi Wagner, 1934b: 89 (syn. n.) Aphallic specimen. Locus typicus: Rilski 
Mouastir (Rila Mts, Bulgaria). Ilolotypus: Zoologisehes Museum Berlin No. 78336. 
Other synonyms: Limax brunneua Dkaparnaud, 1801; Limax gracilis Rafinesque, 
1820; Limax campesfris Binnev, 1842; Limax parvulus Normand, 1852; Limax weinlini<1i 
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Hetnehann, 1862; Limcuo araneus Gessis, 1867; Agriolimax bovenoti Collinge, 1870; 
Limax montanus Inoeksoll, 1875; Limax castaneus InoersOLL, 1876; Limax ingersolli 
Binxet, 1875; Limax hyperboreus Westerlund, 1876; Kryniekillus montanus Nevill, 
1880; Limax Hemphilli Binnet, 1890; Limax berendti vfvr. pictus Cockerell, 1897; Agrio^ 
limax psudodioicus Velichkovskij, 1910. (Full quotations — see references). 

References: Damjanov and Likharev 1975: 316; Gittenberger, Backiiuts, 
Ripken 1970: 83; Likharev and Wiktor 1980: 129; Tilsbry 1948: 539; Quick I960: 172 
{survey); Waldi^n 1956: 347; Wiktor 1973: 106 (survey and illustrations), 1977: 291. 

liiving slugs up to about 25 min in length, preserved up to 22 mm, usually 
11 mm. Mantle almost half of body length. Body slim (Pig. 79), posteriorly 
obtusely narrowing. Keel ill-defined, short. Skin thin, as if watery. In living 
specimens skin pattern well-distinct, consisting of longitudinal grooves, 10-14 
between median line of dorsum and pneumostome. 





Fi^js. 79-81. Deroceras {D.) laeve (Mull.): 79 — top view (specimen from Poland), 80 — co- 
pulatory organs of an euphalic specimen from Bologradcliik, 81 — copulatory organs of 

aplialic specimen from Bansko 
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Colouration usually oliocolato-black, brown or less fiequontly brown- 
ereain. Seen with the naked eye looks unicolour, when examined with a magni- 
lying glass distinct small, blackish spots. Tentiicles blackish. Solo slightly lighter 
than dorsum. Its centml zone more transparent than two lateral, more grey, 
ones. 

Genitalia (Figs. 80-81). Male copulatory org-ans often reduced which may 
lead to full aphally (PiLSBiiY 1948; Wiktor 1973). Specimens with both female 
and male org-ans fully developed are usually smaller and darker. Their glandula 
albuminalis is small. Vas deferens thin and vorj' long, opening into penis laterally 
at about § of its length. Penis much elongate, irregular in shape, with a broaden¬ 
ing in its anterior j>art. Its posterior part tubular, sometimes with several 
swellings. The whole org;in sometimes hooked or spirally coiled. Posterior ])enis 
part behind vas deferens’ opening probably functions as a penial gland which 
is proved by the presence of 2-3 smaU papillae on its apical end. INIusculus retrac¬ 
tor penis inserted laterally at about half of penis length. Stimulator small, h(*mi- 
spherical or obtusely conical. Spermathecii duct as long as spermatheca or 
shorter. Oviductus thick, tubular, usually longer than spermatheca. Atrium 
tubular, too. 

Eeduction of male organs most often concerns penis. Penis may be shorter, 
poorer, survive as a broadening or swell on atrium into which a shortened vas 
deferens opens. Further reduction may lead to the disappearance of even trace 
of penis, blind end of vas deferens having no connection with atrium. In extreme 
cases no free vas deferens (Fig. 81). Female organs never reduced. Forms w ith 
reduced penis are bigger with bigger glandula albuminalis and oviduct. 

Kadula; C. 12-13. 24-29/X 84-108. 

Intestine without coecum, only with gi'oovo in its place. 

Bionomics. A hygrophylic slug. Found near water, at rivers, lakes and 
ponds, wet meiidow’S and forests, especially alder and oak woods. Hiding in 
decaying detritus, under wood logs, in soil and peat. The slug may spend some 
time under water without consequences, not losing its ability to crawd. The 
specimens of various reproductory stages where found throughout the year. 
Probably there is no special reproductoiy season. Life-cycle very short, only 
about 2 months. Met mainly in lowlands and lower mountains but in tlie .Vlps 
even at the altitude of 2300 m. Besides humidity requirements it is a slug of 
great ecological tolerance, therefore it occurs in the tundra zone as well as in 
the tropics. Often synanthropic, also in greenhouses. 

Distribution. Natural range covers the wdiole Holarctic. As a synanthrope 
introduced into many continents and islands. 

It can be expected in the whole aroii of Bulgaria although known from few 
habitats. 

Material examined: 27 specimens. 

Records (Map 21): 
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Star;! Planina: Belogradcbik and around, Lakatnik on the Iskur river, Chcrni Osum. 
Sofia and the area around: Damjaxov and Likharev (1975); Sofia — groenhouscR; Siineo- 
novo, Dragalevtfti. 

Rila; the area around Yakoriida, ahjo Dam.tanov and Likharev (1975) — Maliovitea, Wag¬ 
ner (1934b) — Rilski Monaatir. 

Rndopi: the Snezhanka reserve near PeshUna. 

Coniments. 

Till rocontly mist aken for Deroceras (I),) siiiranyi (Simr.) (Wiktor 1973) 
tliinvfore previous references to tin’s species (also Spviroth’s) should be revised. 


Det^oceras (Dei^oceras) siuranyi (Simroth, 1891) 

Agriolimax Siuranyi Simroth, 1894: 393. Locus typicus: the area of the Ohrida Lake 
(Yugoslavia). Lectotypus (design. WALoiiN); Xaturhist. Mus. Vienna No. 19493b. 
Deroceras romanicus Grossu et Lupu, 1959a; 40. Locus typicus: Sibiu (Rumania). 

References: Hudec, 1970: 109; Kosinska 1980: 113 (life history); Likharev and 
Wiktor 1980: 132; Lupu 1972: 88; PiNTfiR 1968b: 111; Reischutz 1973: 8; Urbanski 
and Wiktor 1908: 05; Walden 1966: 03; Wiktor 1971: 274, 1973: 113 (survey), 1977: 291. 

Living* si>eciiiiens up to about 38 nun in length, preserved to 20 mm, mantle 
7-8 mm long. WTien crawling posterior mantle edge situated in posterior body 
end. Body shape similar to Deroceras laeve but bigger and stouter (Fig. 82). 
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ill-dofiued. Skiu thin, transparent, its sculpture fine, in preserved speci- 
niens hardly visible. Preserved slugs with whitish strips on body sides. 

Colouration uniform, without spots. Dorsum slightly darker than sides. 
Must frequently mucky-cream, coffee-coloured, less frequently grey-cream, 
brown and exceptionally black. 

G-cnitalia (Fig. 83). Vas deferens thin, more or less equal to penis in 
length. *\jitcrior part of penis cylindrical. Its posterior part with two pocket-like, 
asymmetrical structures, situated across the long axis of penis, together in 




.‘ig8. 82'^83. Deroeeras (D.) gluranyi (Simb.): 82 — top view (speciinon from Poland), 83 — 
copulatory organs (spocimeu from Bulgarcne) 

form of a hammer. One of the pockets usually longer and narrower, sometimes 
divided into penial appendices or covered by small papillae. It is a penial gland. 
The other one smaller and hemispherically rounded. Opening of vas deferens 
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and niusculns retractor inserted laterally between the two pockets. Stimulator 
obtusely conical. Genitalia, at least in part, covered by dark brown niescn- 
teriuni. 

Formula of radula: C. 12-16. 28-41 / x 94-102. 

Intestinal coecum absent or near gonad on rectum a slight bent, a broaden¬ 
ing or a shallow plate is present. 

Bionomics. Mesophylie species but met in wet biotopes. Always in ojk'h 
biotopes or only shaded by bushes or under single trees. Very frequent in rudcral 
biotopes. Found in meadows, at roadsides, in parks and gardens, vegetable 
lands, cellars, etc. Hibernating as eggs, first generation appearing in spring. 
Miiture forms met since the beginning of summer till first ground frosts, whicli 
prol)ably kill them. Numerous but not in great numbers. May beliavo as pests. 

Distribution. Almost the whole Europe but recognized not long ago 
therefore mentioned only in newest publications. Becorded from Bulgaria, 
Yugoslavia, Kumania, Hungarj’, Austria, F.B.G., Poland, the Netherlands, 
Czechoslovakia and the Gothland Island. Know’n also from the Euroi)eiin part 
of the USSR. Probably mot in Turkey (Wiktok 1971). Found in greenhouses 
in Kazakhstan. Original distribution unknown, as it occurs as a .synanthrope. 

Materiiil examined: above 350 epecimens. 

KocordB (Map 22): 

Stara Planina: Belogradchik, Lakatnik, BerkovitBa leg. Totev (MNII), Teteveii on the Beli 



^Map 22, Deroceras sturanyi 
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Vit, Bulgarene nriir Lovecb, Beli Oeum near Troyan. Also: Uhbanski and Wiktor 
(1968) — BerkoviUa; OSanova (1970) — Hajdushki Vodopad, Moravitsa, Berkovitsa, 
Shisbinanovo. 

Vitosba - OSanova (1972) 

Piriii: tbe area of Petricb, Bansko and Sandanski leg. Borowiec and Tarnawski (MNH). 
Trim and Kyustendil — Urba:^ski and Wiktor (1968) 

The Mesta valley at Gotso Delchev and near Yakoruda. 

Kodopi: Plovdiv, Bachkovski Monastir leg. Pint£r (IINHM), Hvoina, Pesbtera, Batak, 
Ognyanovo near Gotee Delchev. 

Tbe Black Sea coast: Kavarna leg. Urbanski, Batova near Balcbik, Gara Sindel near Prova- 
dya, Obzor, the Kopotamo mouth. Aho: Urbanski and Wiktor (1968) — Xesebur. 

Com ments. 

Until recently mistaken for Deroceras laeve as Simkoth (in his work, 1885) 
include illustrations (T. 9 Pig. 17 VIII C and 18 VIII D) interpreted as present¬ 
ing D, laeve. When the same author described D. sturanyi (1891) he did not 
mention that he hiid already described the slug mistaking it for D. laeve (see 
Wiktor 1973). 

The two species can be easily differentiated; D. sturanyi is never spotted, 
penis differently shaped, stimulator bigger, more conical. Aphallic form absent 
in this species. Life-cycle longer, living only in open biotopes. The authors 
made a mistake considering the species as a dimorphic form of J). laeve (Wiktor 
1973). 

Deroceras (Deroceras) panornntanum (Lessona et PoLLO^’ERA, 1882) 

Agriolimaj- paitormilantim Lessoxa ct Pollonera, 1882: 62. Locus typicus: Palermo 
(Sicilia). 

Agriolimax Pollonerae Simrotr, 1889b: 179. Locus typicus: Palermo. 

Agriolimax Caruamie Polloxera. 1891: 3. Locus typicus: Porta Reale, Malta. Syiitypus 
(t): Senkeubergisches Museum, Frankfurt a/M., No. 165017 (Altena 1962). 
Agriolimax dubiun Hoffmann, 1941: 254. Locus typicus: Palermo, Sicilia. Syntypus: 
Mus. Basel. 

Deroceras meridionale Reygrobellet, 1963: 339. Terra typica: Bouchee-du-Rhono and 
Low Alps (Bfisscs-Alpes). 

References: Alten.a 1962: 48 (caruanae); Cuevallier 1970: 387 {caruanae); Dam- 
akov and Likharev 1975: 318 {caruanae); Giusti 1973: 208, 1976: 218 (synonyms); Likha- 
EV and Wiktor 1980: 135 (pollonerae); Pint6r 1974: 133 (caruanae), Quick 1960: 75 

aruanae); Walden I960: 30 (caruanae). 

Body length in Bulgarian preserved specimens up to 30 mm, wddth 5.5 mm 
and mantle length 12 mm. More than half of mantle not accreted, free, easily 
bent anteriorly. Keel hardly visible. Body stout (Fig. 84). Skin thin and soft, 
poorly sculptured. Between median line and pneumostome 11 grooves. 

CJolouration in all Bulgarian specimens known to the author differs from 
the described above. All body imiformly black, dark grey or light violet in hue. 
Sides slightly lighter. Sole cream-grey. In other parts of Europe grey, cream 
or brown slugs occur. Also specimens with dark spots. 
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Figs. 85-88. Deroceras (D.) panormitanum (Less, et Poll.): 85 — copulatory organs, 86 — 
poiiis soon from tlio other side, 87 — stimulator, 88 — intestinal coecum (specimens from 

Bistritsa) 
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Gouitalia (Pig8. 85-87). Ponis big, distinctly divided with a narrowing 
into two parts. In posterior parts two hooked, usually equal in length, bent 
to each other and directed backwards appendices. Between them penial gland 
is situated. Penial gland in shajM} of brush, i.e. with a distinct “handle” and 
only in distal part divided into 6-6 digital (not ramified) appendices (!) forming 
two groups. Surface of the appendices smooth, without papillary swellings. 
In juveniles the gland may be undivided. Vas deferens opening into penis 
between hooked appendices netir penial gland. Musculus retractor penis bifur¬ 
cated and fixed to both appendices. Stimulator flattened, sometimes almost 
lobatc (Fig. 87). Sometimes its end slightly elongate in form of uvula. Atrium 
long, tubular. 

Kadula of Bulgarian specimens: C. 18.34/x 98. 

Intestinal coecum as a small pocket (Fig. 88). According to some authors 
(Quick i960) coecum is absent in this species, according to others (Walden 
1960) it is present. 

Bionomics. In Bulgaria met at the altitude of 1250-2500 m a.s.l. in humid 
bioto]>os, at streams, in mixed and coniferous forests. In the niiddle of June 
most slugs mature. 

Histribution. Occurring in Sicily, in the Tuscan Archipelago and Bul¬ 
garia. As intnaliiced recorded from Great Bribiin, Farover Islands, France, 
Belgium, Denmark, Sweden, Finland, Hungary and California. 



Map 23. Deroceras panormilanum and Deroceras reticttlalum 
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Material oxamiucd: 70 Bpeciniens. 

Records (Map 23): 

Pirin: Bansko, around the Damianitsa ehclter, around Biegovitea near Sandanski and Popina 
Luka. 

Com mcnts. 

Taxonomic status of this slug is not clear. Ecoently, the problem has been 
dealt with by Giusti (1973, 1976). It is worth noticing that in GlUSTi the sti¬ 
mulator of the specimens he examined was conicjil while in Bulgarian speci¬ 
mens the organ is flattened. 


Subgeuus Agriolimax MoEcii, 1865 

Agriolimax MdRcn, 1865: 378 (as subgouus Liiuacis). Typus: Limax agresUa Linnaeus, 
1758. 

References: Hesse 1926: 23; Likuarev and Wiktor 1980: 142; Wiktor 1973: 120. 

Body stout, cuneately narrowing posteriorly. In fully extended slugs 
mantle J body length, posterior edge does not attain half of body. Skin thick, 
not transparent. Body intensively spotted, rarely unicolour. Slime in cr.iwling 
slugs coloiuless, in irritated ones — milk-white, turbid. 

Penis short, spherical or with fissure in middle. Penial gbnd in form of 
single or branched appendix. Other accessory structures (appendices) absent. 
Stimulator conical, narrowed apicjilly, less frequently laterally flattened. 

Intestinal coeeum always present, usually .several times longer than wide, 
exceptionally in form of shallow pocket. 

Deroevras {Agriolimax) turcicum (SiMROTU, 1891) 

Agriolimax turcicus SiUHorn, 1894: 392. Locus typicus: Ohrid (Yugoslavia). Lectoty pus: 
Xaturhist. Mus. Vienna No. 19491. 

Deroceras wiktori Grossu, 1909: 108. Locus typicus: Orlova — E^alnita on the left bank 
of the Danube (Rumania). Ilolotypus: coll. Guossu 1147. 

7 Deroceras waldevi Grossu, 1909; 109. Locus typicus: .Jurilovica, the Dolojinan Capo 
on the Razelem Lake (Dobruja = Dobrudzha, Rumania). Ilolotypus: coll. Grossu 
1148. 

? Deroceras forcarli Grossu et Lupu, 1901: 21. Locus typicus; Babadag (Dobruja = Dobru- 
dzha, Rumania). Ilolotypus: MNH. **Gr. Antipa”, Bucharest, No. 13119. 

References: Damjanov and Likharev 1975: 319; Hudec and Va^atko 1971: 35; 
Likharev and Wiktor 1980: 152; Lupu 1972: 95; Wiktor 1971: 271, 1977: 292 (wiktori). 

Body usually about 20 nini long. Biggest specimens known to the author 
are 27 mm long, with mantle 10 mm long and 5 mm wide. 

Colouration (Fig. 89) mucky-cream or light grey-cream with chocolate or 
blackish spots on mantle and dorsum. No relation between dark jiigment distri¬ 
bution and skin sculpture. Middle zone of dorsum spotless. Sole mucky-crciim, 
unicolour. 
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Figx. 89-90. Deroceras (J..) turcievni (Simr.): 89 — aide view (specimen from Buzludzha), 
90 — copulatory organs (specimen from Shipka) 


Genitalia (Pigs. 90-92). Penis in mature specimens almost always with 
fissure in middle. Penial gland varied; not big, often in form of swell with small 
papillae (Pig. 92) (cf. D. forcarti Guossuand LUPU, 1961), may be well-develop¬ 
ed (Pig. 91-92). Its varieties include: D. wiktori and D. waldeni. Posterior 
penis end from crop side with two swellings (!), one with penial gland. Vas 
deferens opening between the swellings (cf. D. reticulatum, p. 176). 

Radula: C. 14. 30/x 99. 

Intestinal coecum well-developed, usuallv shorter than in D. reticulatum 
(Pig. 93). 

Bionomics. A forest sjwcies living in deciduous, mixed and coniferous 
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woods, rarely in me^\dow8. In beech and hornbeam woods sometimes in great 
numbers. In forest biotopes it is tlie most numerous species so far obseiwed 
by the author. During rain in the Shipka regions (Stara Planina), there were 
more than 10 specimens per 1 m^ In May and June mainly specimens^with 



Pigs. 91-93. Deroceras (A.) turcieum (Simr.); 91-92 — various types of penial glands (speci¬ 
mens from Beli Osum and Breznitsa), 93 — intestinal coecura (specimen from Shipka) 


small fienial gland are found. At the end of summer and in autumn penial glands 
in most specimens are developed in form of several appendices. Some slugs 
probably hibernate as the author met single mature specimens at the beginning 
of May. Mesophylic species. In mountains reiiching the altitude of about 2000 m 
a.s.l. Also as a synanthroix^, usually in bushes. 

Distribution. Not well-known, often mistaken for Deroceras reticnlatum. 
Occurs in Bulgaria, Yugoslavia, Rumania and Turkey. It should be ex]R*cted 
in Greece but probably the range is wider. 

Material examined: above 500 specimens. 

Kecords (Map 24): 

Stara Planina: around Belogradchik and the Magurata cave, the Petrohan pass, Buchinu 
Prohod, Vratsa, around the Ledenika cave, Karlukovo leg. Delchev (BAN), Lakatnik, 
Belcdiehan near Berkovitsa, Teteven and the area around, Troyan and the Beli and 
Cherni Osum vaUeys, Shipka, Stoletov, Buzludzha, Karlovo, Kalofer leg. Warcha- 
LOWSKi (MNH), Zheravna near Kotel. 

Vitosha: Vladaya, Dragalevchi, Bistritsa, Boyana. 

Zhelenitsa near Sofia. 

Plana: Eokalyane. 

Pirin: Bansko, Bunderitsa (1800 m), Damianitsa (2000 m), Popina Luka near Sandanski^ 
Breznitea and Koprivlen near Gotse Delchev. 

Trun and Kyustendil leg. et coll. Urba^SKI. 
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Map 24. Deroceras iurcicum 
Osogovska Planina: near the Osogova shelter. 

Rila; Blagoyevgrad, the Parangalitsa reserve, the area of the Vada Lavna shelter and Skaka^ 
vitsa waterfalls, around Rilski Monastir, Borovets, Yakoruda. 

Rodopi: Plovdiv, Asenovgrad, Bela Churkva, Chudni Mostove, Porsenk, Smolyaii, Dcven, 
Chepelarc, Peshtera Durken leg. et coll. J. Urbai^ski, Batak. around Yakoruda, 
Ognyanovo near Gotse Delchev, Dospad (BAN). 

The area of Khaskovo — leg. ct coll. Urbai^ski. 

Topolovgrad and the area around (Golyam Monastir) leg. Urbanski. 

The Black Sea coast: Batova near Balchik, Zlatni Piasatsi. Aladzha, on the Ropotama 
river. 

Coinincnts. 

(3ppositt3 to Damjanov and Likharev the author does not regard the 
species as a young form of J). reticulatum. The opinion is based on morpholo¬ 
gical differences and ecological requirements (see: D. reticnlaium — comments, 
p. 177). Biology^ of this species should be examined thoroughly as well as its 
l) 0 ssibilities of hybridization with D. reticulatum. 


Deroceras (Ayriolimao') reticulatum (Mulljui, 1774) 

Limax reticulatus MUller, 1774: 10. Locus typicus: Frideriksdal near Copenhagen (Dene- 
mark). Holotypus probably does not exist. Description and illustration of speciinena 
from locus typicus see: Altexa 1969: 102. 
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lAmax agreatis or Agriolimaz agresiis: many authors, especially in the 19th cent., did not 

distinguish between Deroceras reticulatum and D, agresiis taking them for one species. 

See also 7). iurcicum, 

Keferenccs: Damjanov and Likharev 1975: 310; FrOmming 1954: 214 (bioiioiaics); 
Jaeckel 1962: 145; LiKHAREV and Wiktor 1980: 149 (bionomics); Luther 1915: 1; Quick 
I 960: 164 (survey); Kuxuam and Hunter 1970: 31 (bionomics and ecology); Wagner 
1935; 183 (Agriolimaz agresiis reticulatum); Wiktor 1973: 125 (survey), 1977; 291. 

Body length in wholly extended living specimens not more than 30 mm, 
in preserved — up to about 25 mm. The biggest known to the author specimen 
from Poland was 45 mm long, its mantle 13 mm long, maximum width 8 mm. 

Colouration (Pig. 94). Generally mucky-cream, light-coffee, less fre¬ 
quently olive-cream with blackish or chocolate-coloured spots. On mantle 
irregular dark spots. On dorsum and sides spots form a pattern as the pigment 



Figs. 94-95. Deroeeras (A.) reticulatum (Mull.): 94 — side view, 95 — copulatory organs 

(specimens from Purshevitsa) 
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is distributed mainly in skin grooves. Pigmentation varies within populations 
from wholly dark to light specimens. Juveniles often witliout dark spots. Ten¬ 
tacles blackish, dorsum and head with small dark spots. Sole usually cream, 
in intesively coloured specimens brown. 

Genitalia (Pig. 95). Penis big, with thick walls, fissure in middle (the 
last absent in juveniles). Penial gland well-developed but of varied shape, 
always covered by nodulous glandular papillae. The whole gland in form of 
a single, slightly flattened appendix, or consisting of several branched appen¬ 
dices from one, very short., stalk. Vas deferens always opening into outside 
(directed to body integument) penis wall (!). Near opening penis without swel¬ 
lings. Retractor penis inserted in penis narrowing. Stimulator big, conical, 
tapered. Outside penis wall, in place where stimulator is inserted, small hollow 
is present. 

Padilla: C. 10-22. 21-32/X 93-110. 

Intestinil coecum well-developed, long, several times longer than wide. 

Bionomics. A species of great ecological tolerance, always living in open 
or ha if-open biotopes but never in forests. Most frequent in ruderal environments, 
refuse heaps, gardens, ditches, plough-lands (especially loam), parks and mea¬ 
dows. In some regions a dangerous pest. In wet summers after a mild winter 
may destroy crops in 100%. Life-span, as in other species, about one year. 
Mature in late summer and in autumn. Many specimens hibernate and can be 
met in spring. Most of them die in late summer after having laid eggs. Feeding 
on green parts of plants, fruit, bulbs, roots, occasionally on animal dung and 
decaying parts of plants. Hiding under tree logs, stones, soil clods and in soil. 
A mesophylic slug. 

Distribution. Native land of this slug is not known. Spread over a large 
area as a synanthrope, partly native, partly introduced. Most common slug in 
whole Europe, less frequent in the south, replaced by other species. In the Bal¬ 
kans insular. As an extreme synanthrope does not enter natural biotopes. 
Introduced into North America, Peru, Australia, Tasmania, New Zealand and 
South America. All this information should be confirmed as some similar species 
have been described. 

Material examined: about 200 specimens. 

Records (Map 23): 

Stara Flanina: around the Ledcnika cave and Purshovitsa shelter near Vratsa, on the Iskur 

river and in Lakatnik. 

Sofia — greenhouse?. 

The Black Sea cojwt: the Ropotamo reserve. 

Also: Wagner (19.34a), Hudec (1964). Urbanski .and Wiktor (1968) and 0§anova 
(1970). Their information requires confirmation — see comments. 

Com ments. 

The species is simil ir to D. Uirdcum and often mist iken for it (also Wiktor 
and Urbanski 1968). 


12 
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Deroceras reiiculaUim differs from D. turcicum in: bigger size, Viis defe¬ 
rens opening into penis wall directed towards outside body wall (not to intestine), 
penis without swellings near vas deferens opening, the species does not live 
in forests. 


Det'oceras (Agriolimax) thersiies (SoiEOTii, 1886) 


Agriolimax Thersiies SiMSOTii (as Agriolimax Thersiies Hetnemakn ct Koch), ISSS: 317. 
Locus typicus: Pirousuear Athens (Greece). Lectotypus: Natur-Museum Senckeu- 
berg, Frankfurt a/Main, No. 155226, designation anonymous. 

References: Urbanski and Wiktor 1968: 70; Wagner 1934a: 54; Wiktor 1977: 

292. 


Preserved specimens about 35 mm long, 7-11.5 mm wide, mantle 12 mm 
long. Body stout. 

Colouration (Fig. 96) brown or brown-cream. Some .specimens unicolour, 



Pig. 96. Deroceras (A.) Ihersiles (Sihr.) — side view (specimen from Rezevo) 


some with fine, blackish spots on mantle and other parts of dorsum. Extension 
of short keel in dorsum middle with light spotless band. Skin thick. 

No information on slime. 

Genitalia (Figs. 97-100). Penis most often divided by a deep narrowing 
into two. If the narrowing absent penis oval. Its posterior part sometimes 
with lateral pocket or small appendix. Penial gland half of jienis in length, 
often in form of a “tree” with one, long “trunk” and “top” divided into nume¬ 
rous, bent twigs. Sometimes penial gland consists of 2 or 3 “trees” but it is al¬ 
ways big, with “trunk” and “twigs”. Retractor and opening of vas deferens 
situated laterally in posterior penis part. Stimulator big, flattened, with almost 
parallel sides. Spermatheea characteristic in shape, much elongate, indistinctly 
changing into sjiermatheca duct. 

Formula of radula: C. 19-}-1. 31/x 99. 
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Intestinal coecum as a distinct pocket (Fig. 101). 

Distribution. Known from Greece, south-eastern BulgJiria, am be ex¬ 


pected in Turkey. 



Figs. 97-101. Beroceras (A.) ihersites (Simb.); 97 — copulatory organs, 98-99 — penis view 
from different sides, 100 — anterior penis section, penial gland cut off, 101 — intestinal 

coecum (specimens from Kezevo) 


Material examined: 22 specimens. 

Records (Map 25): 

Strandzha: Malko Turnovo leg. P. Petkov (BAN), Rezevo leg. D. Totev (MNH); also Wag¬ 
ner (1934a) — Malko Turnovo and Urgari, Urbanski and Wiktor (1968) — Grama- 
tikovo. 

Preslavska Planina: Turnovitsa log. A. Varga (MNH). 
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Map 25. Deroceras thersites and Deroceras pageti 


Deroceras {Aijriolimivr) afjresie (Linneaus, 1758) 

Limax agresiis Linneaus, 1758; 652. Terra typica: Sweden. 

Synonyms; Limacella obliqua Bkakd, 1815; Limax bilobatus P^russac, 1819; 
Limax pallidus Schrenk, 1848; KrynickiUus minutus Kaleniczbnko, 1851; Limax vara- 
nyanus Hourouionat, 1861; Agriolimax Fedischenkoni Kocn et IIeyne.mann, 1874 (nom. 
err.); Agriolimax agrestis var. Fedtachenkoi Kocn et Heynkmann, 1874; Agriolimax trana- 
caucaaicua SIxMROTH, 1901; Agriolimax tranacaucaaiaia coeciger Simroth, 1901. (Bibliography, 
fice r4‘ference8). 

Beferencos: Damjanov and Likharev 1975; 320; Hesse 1926: 97; Jungbluth, 
Likharev and Wiktor 1981: 21; Likharev and Wiktor 1980: 142; Lupu 1976; 11; Luther 
1915: 1; Quick I960; 170; Wagner 1935: 180; Wald6n 1956; 360; Wiktor 1973: 121, 
1977; 291. 

Living specimons about 40 nim long. Biggest preserved Bulgarian specimen 
was 30 mm long, mantle 7 mm long, G mm wide. Body relatively stout, posterior 
end gradually narrowing cuneately. Skin thick but soft. 

Body cream or light coffee-coloured, spotless. Mantle, dorsum and solo 
fringi‘s slightly lighter. 

h]xternally resembling unicolor Deroceras reticulatum but differing in penial 
glainl which is never branched and without glandular papillae (Figs. 102-103). 
It is a single, nodulous or hooked process. Penis less narrowed than in D. reti- 
culatam. Stimulator big, narrow, conical. 
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Kadula: C. 34-17. 38-21/X 82-93. 

Intestinal coeeuin always well-developed (Fijr. 304). 

Biono mics. The slug; is mature in the second half of summer or in autumn. 
Hibernating in eggs. Found mainly in open biotopes, especially meadows, 





Figs. 102-104. Deroceras {A.) agreste (L,:) 102 — copulatory organs, 103 — posterior prnis 
section, 104 — intestinal coecuin (specimens from Kilski Moiiastir) 

ditches, gardens, parks, plough-lands, sometimes in bushes or neju* them. Often 
synanthropic. In Bulgaria and Centml Europe never occurs in forests. Usually 
living in small populations, most often jilong with D. reticulaium. In mounta¬ 
ins reaching up to 2500 m (Alps). 

Distribution. Xot well known, often mistaken for other species. Pro])ably 
living in all Europe (among others in Scandinavia, British Isles, Iceland, Cen¬ 
tral Europe), certainly reaching the Kola Peninsula and the tundra zone, in 
the south — the Crimea and Central Asia. 

Probably a Palearctic species but in many places insular. 

Material examined: 2 gpecimens. 

Records (Map 26): 

Rila: Rilski Monastir, collected in 1937 leg. Jawlowski (IZW) and in 1953 leg. et coll. 
Urbanski. 
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A, Wiktor 



Map 26. Deroceras agreste 


.Vlso; Wagner (1934a, 1934b) — information requircrs confirmation. Data in Urbanski 
and Wiktor (1968), except the area of RiUki Monaatir, turned untrue (some D. iurcicum), 

Damjanov and Likharev (1976) record the slug from Vitoslia, Malko Turnovo in the 
Stranzha Mte. and Burgas at the Black Sea. 

Com ments. 

Often mistaken for other species, especially i>. reticulatum, fi-om which 
it differs mainly in shape of penis, penial gland and absence of spots. It 
may also be mistaken for unicolour forms of D. iurcicum from which it differs 
in bigger size, absence of swellings on posterior end of penis, opening of vas 
deferens on the outside penis wall. 


I Deroceras (^AyrioUmoJC) mjreste Iranscaucasicnm sensu IIudec et 

VaSatko (1971) 

Hudec and VaSatko (1971: 19) described the slug collected in Pirin at 
Vihkren (2500-2600 m a.s.l.) as follows: fine, dark spots, penis similar as in 
Deroceras agreste (op. cit. Pig. 7) and intestine with 3 loops (!) which would 
indicate another genus (if it is not a mistake). The authors considered the slug 
to be subspecies iranscaucasicum SnmoTii, 1901. Coecum was as long as in 
coeciger Simroth, 1901 which turned out to be a synonym of D. agreste (see 
Likharev and Wiktor 1980). Taxonomic status of the slug from Pirin described 
by Hudec and VaSatko requiics explanation. 
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Deroceras {Agriolitna^) cf. payeti Gbossu, 1972 

Deror.eras pageli Gkossu, 1972: 640. Locus typious: Taygotos, Pelopounese (Greece). 
Holotypus: Nsturhist. Mus. Vienna, No. 36025. 

Contnicted speciineug 11 mm long, 3.5 mm wide, mantle 4 mm long. Body 
Idackish, spotless. Sole cream coloured in middle, dark-grey on sides. 

Genitalia (Pig. 105). Penis narrowed. Posterior part bent, in form of 
a deep pocket with a long, more or less equal to penis, penial gland inserted. 
Penial gland undivided, with big papillae. Eetractor penis broad. Stimulator 
in form of a thick, obtuse cone. 

Intc.stinal coecum small but well-visible. (Pig. 106 ). 



Pigs. 105-106. Deroceras of. pageti Grossu: 105 — copulatory organs, 106 — intestinal 

coccum (specimen from Dolen Chiflik) 

The only specimen probably belonging to this species was collected by Karnozbtcki 
on September 12, 1953 in Dolen Tschiflik (Chiflik), in Querccto-fagetum (MNH). Map 25. 

Com inents. 

The slug which the author had was much contracted, it was probably put 
directly into alcohol. It is different from the specimen described by Gbossu (1972) 
with almost spherical penis and therefore the author is not quite certain about 
its identification. It should bo noticed however, that the variety scale of this 
slug is unknown. 
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A. Wiktor 


Subgenus Plathystimulus Wiktor, 1973 

Plathystimulus Wiktor, 1973: 130. Typue: Deroceras subagreste (Simroth, 1893). 
References: Likharev and Wiktor 1980: 153. 

Externally, body similar to Agriolimax (see p. 172). Mantle covers about J 
of the body length. Skin thick. Body unieolour or spotted. Slime in crawling 
slugs colourless, in irritated ones milk-whito. 

Penis of various shapes but always short. Penial gland big and branched. 
At the posterior end there usually occurs an appendix. Stimulator completely 
flat, flabelliform or spadeshaped. 

Intestine eoecum shaped like a shallow pocket. 

Slugs of the forest or open environment. Southern areas from France and 
Greece to the Caucasus, in the J7orth up to Sudetes and Carpathian Mount^nns. 


Deroceras (Platlnjstimulus) cf. zilchi Grohsu, 1969 

Deroceras zilchi Grossu, 1969: 104. Locus typicus: Cozla, south of Banat in the firea of 
the Danube gorge (Portile de Pier, Rumania). Holotypus; coll. Grossu 1144. 

' The slugs the author had resembled 1). zilchi but he is not quite certain 
about the identification. 

Biggest specimens 21 mm long, 3.5 wide, mantle 6 mm long. Body uniformly 
crcii m-white. Skin thin. 

Genitalia (Fig. 107). Only specimens from Lakatnik were fully mature 
(the specimen from Miigura was partly damaged, without gonad, probably 
young). — Penis with lateral short appendix in posterior part and small, nodulous 



Figs. 107-108. Deroceras cf. zilchi Grossu: 107 — copulatory organs, 108 — inU'stinal coecum 

(specimen from Belogradchik) 
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swelliiio: near vas deferens’ opening and retr.ictor i)enis. Penial gland with 
short stem and a buneli of 4 long appendices. Retractor ])enis not bifurcated. 
Stimulator flat and short, spoon-like. Coeeum (Fig. 108) longer than in Grossu’s. 
description. 

Distribution. So fcir known only from Locus typicus. 

Material examined: 5 specimens. 

Records (Map 27). 

W-Stara Planina: Lakntnik at tlie Iskur gorge; near the Magura cave west of Belogradchik. 

Comments. 

A species with similar genitalia lives on the Cyclades. It is 1). seriphium 
WiKTOR ct Mylonas, 1981. The latter differs in: spotUnl body, differently 
shaped penis, nodule near vas deferens’ opening absent, retractor bifurcated, 
stimulator big (see: Wiktor and Mylonas 1981). 

Bulgarian localities are within the range of the biogeographicjil influence 
of the Banat Alts. 



Map 27. Deroceras bulgaricum and Deroverm zilchi 


Deroceras (Plathystinuilus) bulgaricum Gkossv, 1969 


Deroceras bulgaricus Grossu, 1969; 163. Locus typicus: Svilengrad (Bulgaria). Ilolotypus: 
Stuickeiibcrgischcs Museum, Frankfurt a/M., No. 19444. 
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A, Wiktor 


Species unknown to the author. So far only one specinien (holotype) has 
been found. The description is a summary of that given by Grossu. 

Body Icngtli of preserved specimen 16 mm. Skin thick with clearly visible 
grooves. Keel short. Mantle free anteriorly, bent aside. 

Colouration uniformly gi‘ey. Dorsum and mantle darker. 

Genitalia (Fig. 109). Penis elongate (“balgfdrmig”), slightly narrowed 
in middle. Penial gland irregular, in form of two digital structures with small 
papillae of different size. Vas deferens’ opening and retractor insertion near 



Pigs. 109-110. Deroceras (?) bulgaricum Gbossu: 
109 — penis, 110 — stimulator (after Grossu 
1969) 
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posterior penis end. Two stimulators inside penis; one bigger, flattened with 
a slightly elongate lobe in its middle (Fig. 110), the other smaller, conical. 
Intestinal coecum absent. (Map 27). 


Subgenus Liolytopelte Simroth, 1901 


Liolylopelle Simkotii, 1901: 174 (as subgenus of Lylopelie Boettoek, 1880). Typus: Lylo 

pelte caucasica Sihroth, 1901. 

References: Daujanov and Likharev 1975: 322; Hesse 1926: 24; Likharev and 
WiKTOK 1980: I(i9; WiKTOR 1973: 117. 

Preserved specimens to 40 mm long. Posterior mantle fringe attaining 
middle of body or oven reaching posterior body part. Anterior mantle edge 
free, i.e. not accreted. Skin very soft, partly tr.msparent. Body unicolour or 
spotted, cream, brown, grey or violet. Slime watery, hyaline. 

Penis pear-like, spherical or cylindric;il. Its posterior, part with various 
swellings or apjiendices. Typical [lenial gland absent. Inside penis a longitudi¬ 
nal fold anteriorly changing into stimulator of various shape! with calcareous 
plate on top or sides. 

Intestinal coecum absent or in its place a slight broadening on 
rectum. 

Forest slugs, fiivouring humidity. Found in undergrowth, in mountain 
and submontane regions. Distributed over eastern Balkans, eastern and southern 
Carpathians and Caucasus. Seven species. 
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Deroceras (Liolylopelte^ bureschi (Wagner, 1934) 

Agriolimax (Ilydrolimax) bureschi Wagner, 1934a: 55. Locus typicus: the Mediiik cave 
at the Iskur gorge west of Elisena, Vratsanska Planina (Bulgaria). Lectotypus: 
Mus. BAN, Sofia. 

Deroceras ilius: Grossu and LUPU 1959a; 46. 

Lytopelte hercnlana Guossu, 1964: 84, 1970: 105. Locus typicus: Blile Ilcrculane (Ruma¬ 
nia). Holotypus; Coll. Grossu No. 1055. 

Lytopelte herculana: Hudec 1967a: 349; LuPU 1972: 94. 

References: Hudec 1967a; 349; Likharev and Wiktor 1980; 174; Urbanski 
and Wiktor 1968: 62; Wiktor 1977; 292. 

Biggest preserved specimen 30 mm long, 0 mm wide, mantle 9 mm long. 
Body shape resembles Deroceras laeve but the part behind mantle is broader 
and shorter as compared to other parts of body (Fig. 111). 




Figs. 111-114. Deroceras (L.) bureschi (Wagn.): Ill — side view (specimen from Ribaritea), 
112-113 — copulatory organs (specimens from Ribaritsa and Yakoruda), 114 — intestinal 

coecum 
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A. Wikior 


Colouration chocolate or dark-coffc<‘, unicolour, ■with numerous big:, blac¬ 
kish or blurred, darker spots of spresid pigment. 

Genitalia (Figs. 112-113). Penis irregular in shape, anteriorly much 
broadened. Its posterior part with a pocket into which vas deferens o]»cns. 
Near pocket long digitiil appendix reversible into penis is located. Ketractor 
penis bifurcated, its one part attached to appendix, the other to the pocket. 
Inside penis well-developed fold with y«‘llowish oval plate on its top. Broader 
part of the plate sometimes with visible concentric accretion lines, naii-f»wcr 
part with papillary nodules (Fig. 113). 

Formula of radula; C. 12. 32/x 15. 

Intestinal coecum absent or rectum with a small broadening as in Fig. 114. 

Bionomics jmorly known. The slug occurs in undergrowth, especially 
in beech and hornbeam woods, most often near water and in wet places. Fre¬ 
quent in mountiiins, up to 2000 m a.s.l. Hiding under stones and in undergiowth. 



Pig. 115. Various stages in the courtship Deroceras (L.) bureschi (Wagn.) (Ribaritsa) 
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III May and June mature specimens can be met. In October most slugs are in 
male phase of gonad develo])mont. The author only once watched courtship 
and copulation. It happened during rain at noon on warm day of July 9. The 
copulation took ])lace on a piece of bark on the ground. Subsequent phases are 
shown in Fig. 115. Co])ulation is similar as in Beroceras s. str.; everted penis 
and ai)pendix which looks as jienial gland. 

Distribution. Southern areas of Ilumania and Bulg;»ria. Probably also 
in Yugoslavia. 



Matoricil examined: 224 specimens. 

Records (Map 28). 

Stara Planina: around Belogradchik, Vratsa, Vratsanska Planina in the area of Ledenika 
and Purslievitsa, the Iskiir gorge, Teteveii, Ribaritsa and the Vezhen slopes near Tete- 
ven. the valleys of Cherni Osurn and Beli Osum. Also: Wagnek (1934a) — Mednik near 
Plakatnitsa; Ukbanski and Wiktor (1998) — Petrohan, the area of Ginchi, Berko- 
vitsa. Lakatnik, Vratsa, Zgorigrad; OSanova (1970) — Cherna near Lyutadzhik, the 
Dalga valley, Lakija on the Zhrelo river, Petrohan, Lakatnik. 

VitoKlia: around Boyana and Boyanske Ozera, Zlatni Mostove, near the Ofelin shelter, Dra- 
galevchi, Bistritsa leg. OSanova et Pinter (IINHM). Also IIudec (1967), OSanova 
(1972), Ukbanski and Wiktor (1968). 

Plana: Kokalyane. 

Sredna Gora: the Bogan shelter leg. Szigetiiy (HNIIM). 

Pirin: Breznitsa near Gotse Delchev. 

Rila: around Yakoruda, Rilski Monastir, the Lovna shelter, near the Skakavitsa waterfalls, 
Borovets. 
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A. Wiktor 


Rodopi: in the area of Yakoruda and Batak. AIho: Wagneu (1934a) — Mediiik near Plaka- 
nitaa. 


Geuus Kvynickillns Kalemczenko, 1851 

KrynickiUus Kaleniczenko, 1851; 220. Typus: KrynicJcillus melanocephahis Kalexi- 
CZEXKO, 1851^. 

References: Jungbluth, Likharev and Wiktor 1980; 21 (radula); Likharev 
and Wiktor 1980; 190. 

Following SiMROTH (1901) the genus was often included in Agriolimax (= Deroceras). 
It seems not right (Likharev and Wiktor 1980). 

Preserved specimens 40-45 mm long. Body narrow, gradually narrowing 
backwards. IVtmtle less than J of body length, in living specimens with distinct 
crescent-like groove directed towards mantle centre. Keel very short, ill-defined, 
only at body end. Integument finely sculptured, between pneumostome and 
median line 16-18 grooves, lateral zones of sole with almost transverse grooves 
which in middle zone are V-shaped. 

Colouration uniform, spotless. Dorsum and mantle darker tlmn sides. 
Body mucky-cream to brown and black in colour. 

Slime hyaline, thin. 

Genitalia simple in structure. Penis parallel to right omniatoidiore or 
crossing it (an individual feature), short, cylindrical, without accessory org-ans. 
Inside with small folds. Stimulator absent. Spermatheca with very long and thin 
sperniatheca duct. Free parts of vas deferens and oviductus very long. Atrium 
short. 

Central and lateral radular teeth tricuspid, marginal dagger-like. 
Intestinal coecum absent, only a small pocket. 

Shell asymmetrical with embryonic part shifted leftwards. 

Slugs living in deciduous and mixed forests. Hiding in undergrowth, under 
stones, less frequently under bark and in stumps. Disti*ibuted over the Black 
Sea region, in Eumanian Dobruja, Bulgaria, Turkey, Crimea and Caucasus. 
2 species known. 


Krynirhillus nrhmishii (Wiktoij, 1971) 

Deroceras (KrynickiUus) urbanskii Wiktor, 1971; 264. Locus typicus; Karlovo, Stara 
Planina (Bulgaria). Holotypus; MNH No. 455. 

Deroceras melanocephalus i Grossu and Lupu 1957: 171; Lupu 1971: 126. 

Deroceras melanocephalum: Urba^’SKI and Wiktor 1968; 72. 

Deroceras (KrynickiUus) urbanskii: Damjanov and Likharev 1975; 324. 


^ Kaleniczenko (1851) gives among synonyms the name ^Krynickia melanocephala'^ 
referring to his work from 1839 (Bull. Soc. Imp. Nat. Moscou. 1:30). As there is no description 
in this work the name should be treated as non^en nudum. 
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Prosorved specimens about 45 mm long, mantle up to 15 mm in length. 
Body very narrow (shape similar as in Lehmannia). Keel attaining about J of 
dorsunx length. Mantle groove well-visible (Fig. 116). Bound, flattened area 
around pneumostome ill-defined. Integument finely sculptured, skin thin. 
Between median line and pneumostome 18 grooves. 




Figs. 117-118. Krynickillus urhanskii (Wiktor): 117 — genitalia, 118 — copulatory organs 
in their natural position (after Wiktor 1971) 
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A. Wiktor 


Colouration black-asli-^rcy or black. Dorsum darker, sides li^rbteniiig down¬ 
wards. Middle of dorsum with lighter, blue, band. Ilead and neck blackish. 
Sole cream. 

Genitalia (Figs. 117-118). Gonad and glandula albuminalis elong-ate. 
Spermoviductus very short, was deferens and oviductus as long as spermori- 
ductus or longer. Vas deferens very thin, apically opening into penis. Penis 
bulb-like, cylindrical, slightly narrowed anteriorly. Eetractor penis fine and 
narrow, inserted Iviterally on posterior end of penis. Spermathecti small, oval. 
Spcrmatheca duct very long, almost as thin as vas deferens. Both spermatheca 
and si»ermathoca duct about twice penis length. OA^iductus in shape of bent 
tube, thick. Atrium short, tubular. 

Formula of radula: C. 12-13. 39-45/x 125-132. 

Intestinal coecum absent. 

Bionomics almost unknown. Very mobile slug, craAvling fast. Sometimes 
crawls out on tree trunks. Occurs in beech, hornbeam and oak woods, also in 
bushes. In mountains up to about 1500 in. Mature specimens were collected 
mainly in October. 

Distribution. Known from Rumanian Dobruja, eastern part of 8tara 
Planina, tlie Black Sea coast, Strandzha and Trabzunt in Turkey. 
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Material examined; 68 specimens. 

Records (Map 29): 

Stara Flanina; the Sliipka pass, Buzliidzha near Kazanluk, Kalofer leg. Borowiec and 
Tarnaw.ski (MNH), Madara leg. BeSkov and Star^ga (IZW). Also; Wiktor (1971) — 
Karlovo, Shipkn, Preobrazhenski Monastir and Sveta Trojea Monastir near Turnovo, 
Dryanovski Monastir near Dryanovo, Cherni Osum near Troyan, Gabrovo, Zheravna 
near Kotel. 

Strandzha: the area of Gramatikovo, at the Veleka river, Kochul near Malko Turnovo leg. 
Star^ga (IZW), th<» valley of Aydere near Malko Turnovo. Also; Wiktor (1971) — 
Gramatikovo and Malko Turnovo. 

The Black Sea coast; at the mouth of the Kamcbya river, Primorsko, Kiten. Also; Wiktor 
(1971) — Obzor and in the area of the mouth of the Ropotamo river. 


ZOOGEOGRAPniCAL CHARACTERISTICS 


I have alre4idy devoted to this problem a separate paper (Wiktor 1977). 
In the last few years, the views on specific names of some slugs changed, so the 
names used previously are partly synonymous now. Owing mainly to the disco¬ 
very of new slugs or describing of new species the list has grown considerably. 
However, this fact has no impact on the general picture of the ranges and zoo- 
geographical characteristics. 

At present, 13 out of 37 species known in Bulgaria have vast ranges reaching 
at least the Central and Western Europe. These are: 


Avion lusitanimiH 
Avion 8ubfnscu8 
Avion 8ilvaiicu8 
Avion hovtensis 
Tandonia budapestensis 
lAmax maximus 


Limax cineveonigev 
Limax flavu8 
Lehmannia nyctelia 
Devocevas leave 
Devocei'as 8iuvanyi 
Devocevas agreste 
Devocei'as veticulaium 


Avion liisitanicus, A. hovtensis and Deivcevas veticulaium are alien intro¬ 
duced elements in the examined area. The remaining ones are autochtonic in Bul¬ 
garia but the country constitutes only a fragment of their vast zoogeographical 
range. The following ones inhabit smaller area: 

Tandonia hnscevi 
Tandonia cristata 
Limax maculatus 


In the Black Sea region they reach further to the East, to the USSR and 
T. kuscevi inhabits also a large area of Yugoslavia. 

The following species extend over the Bulgarian border: 

Tandonia sevbica Lehmannia savmizegeUisae 

Limax macedoniciis Devocevas iuvcicum 


13 
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A. Wiktor 


Lbnax conemenosi Deroceras zilchi 

Lehmannia horezia Deroceras bureschi 


The majority of them inhabit also the noi^'hboring areas of Rumania and, 
sometimes, Yugoslavia, e.g. 2). inrcicum and i)robably D. bureschi. 

Krynickillus urbanskii comprises within its range the Black Se;i, occurring 
both in eastern Bulgaria and Rumania as well as in northern Turkey. Deioceras 
pauormiianum occurs in the Mediterranean region and ranges to Bulgaria from 
the South. Finally, Deroceras thersiies and Deroceras pageti, the species hardly 
examined occur in eastern Bulgaria and in Greece. 

The distribution of Limax subalpinus is still unclear. Pro])ably, Limax 
pu 7 icttilatus is a mountainous element inhabiting the Alpine area and extending 
toward the Balkans. 

The list of species recorded only from Bulgaria is long. However, it should be 
noticed that most of them have been described very recently so their occurrence 
on the adjacent area ci\nnot be excluded. These are: 

Milax verrucosus Tandonia pinteri 

3Iilax parvuhis Lehmannia brunnet*i 

Tandonia toievi Deroceras hulgaricum 

Tandonia piriniana 


It is worth mentioning here that in that group only Milaw parvulus range 
reach the coast of the Black Sea. 

Bulg-aria is the area crossed by sevenil distinct zoogeogi*jiphical limits divi¬ 
ding this countiy into seveml zoogeographically different areas. It is reflected 
by the slug fciuna. 

Basically, 14 species listed below can be excluded from the further discus¬ 
sion, as they inhabit the whole area of Bulgaria. These are: 


Arion subfuscus 
Arion silraiicus 
Milax parvuhvs 
Tandonia kusceri 
Tandonia ci'isiala 
Limax maximus 
Limax cinereoniger 


Limax mac€do)iicus 
Limax conemenosi 
Limax flavus 
Lehmannia nyctelia 
Deroceras turciemn 
Deroceras sturanyi 
Deroceras macedonicus 


I also include in this group D. agreste, despite its insular occurrence. Howev¬ 
er, it has a verj' large range and it is probably autochtonic in Bulgaria. 

Also, the introduced si)ecies should be excluded from our considerations, 
i.e. Ariosi lusiianicus, A. horiensis, Deroceras reUculatum. The remaining species 
exhibit a marked regionalization and they are confined to small areas of Bul¬ 
garia. 

The range of the following species is limited to western Bulgaria: 
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Tandonia serbica 
Deroceras laeve 
Deroceras bureschi 

witli their limit of range from western Stara Planina Mts to Shipka pass as well 
as to southern massifs of Eila and Piiln and western Eodopi (Map 30). In that 
aroii exclusively the following species were found: 



Map 30. Zoogeograpliical limit (dotted band) between two groups of slugs: eastern and 
western, passing through Shipka pass and along the eastern border of Hodopi Mts. 


Limax punctulatus 
Umax subalpinus 
Lehmannia sarmizegeinsae 

The species occuring exclusively in south-western Bulgaria constitute 
the next group. These are: 

Tandonia budapestensis 
Lehmannia brunneri 
Derocei'os panormiianum 
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Two of them reach in the North the Vitosha massif and L. brunneri stret¬ 
ches slightly into the area of Stara Planina Mts (Map 31). The following species 
should be included here: 



Map 31. Zoogeographical limit between slugs of the massifs of south-west Uulgnria (Rila 
Pirin, Rodopi, Vitosha) and the massif of Stara Planina. 


Tandonia iotevi 
Tandonia piriniana 
Tandonia pinieri 

The following species are limited to western part of Stara Planina Mts: 

Milax veirncosus 
Deroceras zilchi 
Lehmannia horezia 

None of them extends toward the east part of Shipka pass. 

The species occurring exclusively in the East, in the areti adjacent to 
the Black Sea (Map 30): 

Limax maculatus Deroceras bulgaricum 
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Krynickillus nrbansMi Deroceras pageti 

Deroceras theraites 

Summing up, on the basis of occurrence of slugs two clear zoogeographical 
limits can be distinguished: 

(a) the one dividing the country into two parts — eastern one and western 
one. It runs distinctly across the Shipka area in Stara Planina Mts, and along 
eastern ridge of Eodopi. The western part clearly rciiches in the North the 
Banat and Carpathian Mts and in the South — the massifs of Yugoslavia and 
Greece. The Ciistern part exhibits the affinities with the Egean and Asia Minor 
area (Map 30). 

(b) the other seperating the northern massifs of Stara Planina Mts, being 
under the impact of Banat and Carpathian Mts, from the southern massifs 
of Vitosha, Eila, Eodopi and Pirin, that is the areii of the strongly developed 
endemism. Here also the Mediterranean influence is limited (Miip 31). 

The number of localities is not big enough to make a detailed zoogeograph¬ 
ical regionalization of Bulgaria. Nonetheless, the achieved results display 
a complete general agreement with the results achieved on the basis of research 
on other invertebrates, e.g. Zoniitidae {Molluaca) (Eiedel 1976), Opiliones 
(Star^ga 1976) and Diplopoda (Strasser 1973). 
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STRESZCZENIE 

[Tytul: ^liniaki nagic Biilg-arii {Arionidae, Milacidae, Limacidae, Agriolima- 
cidae — Gastropoda Stylommatophord] 

Pracii zostahi oparta g}6wnie iia wlasnych badaniach terenowych przo- 
prowadzonych w latach 1964, 1967, 1969 oraz 1976. Obj^ one praktyeznio 
obszar kntju. Niezaleznie od tego zbadano wszystkie materialy muzealne 
i znajduj^ce si^ w prywatnych kolekcjach, do ktdrych udalo si§ autorowi do- 
trzed. Praca ma charakter inonografii systernatycznej, gdzie omdwiono wszystkie 
gatunki stwierdzone przez autora i znane z literatury. W tyni drugim przypadku 
dane poddano krytyeznoj analizie, uwzgl§dniaj%c materialy dowodowe oraz 
obecno pogIq,dy na systomatykQ. Po przeprowadzeniu licznych synonimizaeji, 
wykazauiu uiew^tpliwych omylek uicktorych autordw, w tym rdwniez swoich 
wlasnych (Uebanski i Wiktor 1968), ustsilono wyst^powsinie w Bulgarii 37 
gsitunkdw ^limakow nagich. Z tego jeden {Tandonia piriniana) jest nowy dia 
nauki. Wyst^powanie trzech gatunkdw podano w w%tpliwoSd {Tandonia rustiea, 
T, sowerbii, Lehmannia marginata). Dwdoh niedawno opisanych z Bulgarii 
gatunkow {Deroceras bulgaricum, Lehmannia sarmisegtiisae) nie udalo si^ auto¬ 
rowi znaleid. 

Praca zawiera oryginalny kluez do wszystkich gatunkdw oraz szczegdlowe 
opisy niorfologii, dane o bionomii i rozmieszczeniu oraz wykazy wszystkich 
znanych stanowisk. Uzupelniaj% to oryginalne rysunki oraz mapy rozmiesz- 
czenia ze stanowiskami uj^tymi w siatce UTM. Przy kaidym gatunku podano 
informaej? o typach, synonimi§ oraz wazniejsz^ literature. 

Analiza zoogeografiezna fauny Slimakdw nagich dokonana uprzednio przez 
autora (WiKTOE 1977) zostala zaktualizowana, chod nie zmienilo to w sposdb 
istotny pogl^ddw na temat podziahi kraju na obszary o rdznoj faunie dliniakdw 
nagich. Na podstawie tej fauny mozua wyznaczyd dwio wyraino granice (Mapa 
30 i 31). Jedna przebieg-a mniej wi^cej przez przel^cz Szipka w padmie Starej 
Planiny i wzdlui wschodniej granicy Eodopow, druga zad rozgranicza masywy 
gorskie poludniowo-zachodniej Bulgarii (Piryn, Eila, Eodopy, Witosza) od 
pasma Starej Planiny. 

Calodd pracy dopelnia peine pidniiennictwo dotycz^ce dlimakdw nagich 
badanego obszaru. 
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PeaioMO 

[Barjiaevie: Cjimshh BojirapHM {Arionidae, Milacidae, Limacidae, AgrioUmacidae — Ga- 
slropodoy Stylommatophora)] 

Pa6oTa ocHoeaHa rjiaBHbiM o6pa30M Ha nojicBbix HccjiCAOBaHHBX, npoBCjieHHbix 
aBTopoM B 1964, 1967, 1969 m 1976 rr. MccjieAOBaHMfl am oxBaTHJiH (j)aKmHecKii Tcp- 
piiTopHK) BCCM CTpaHbi. HcBaBMCHMo OT HHx BBTop MCCjic/ioBaji BCC MaxqjHajibi, xpaHfl- 
mwecfl B MyacBx m b nacTHbix KOJiJieKunax, k KoiopuM mmcji B03M05KHocTb Aociyna. 
PaGora hocmt xapaKxep TeMamnecKoii MOHorpa(j)MH, rjxc oGcyjKjzcHbi Bce bmaw, 
KOHCTaTHpoBaHHbie caMMM aBTopoM M n3BecTHbie H3 jiMiepaTypbi. Bo BTopoM cjiynae 
MMeioiUHecH A^HHbie GbiJi^i KpumnecKvi npoaHajivi3HpoBaHbi c ynexoM ^axmHeciCMx 
MaiepnajioB \\ coBpcMeHHoro noAXo^a k CHCxeMamKe 3 tom rpynnbi. Flo ycraHOBJiCHMn 
MHOrOHHCJlCHHblX CHHOHHMOB M HCnpaBJlCHVlH HeBbHblBaiOimiX COMHeHHH OUIMGoK He- 
KOTOpbIX aBTOpOB, B TOM HHCJIC TaKXCC M CoGCTBCHHbIX (UKBANSKI H WiKTOK 1968) yCTB- 
HOBJICHO, HTO B BoJirapMM BCTpCMaeiCH 37 BHAOB rojlbix CJlH3HeM. OaBH M3 HHX (Tan- 
donia piriniana) BBjiaeTCH hobum b HayKe. BcTpenaeMocTb Tpex bmaob noABeprHyxa 
coMHeHMK) (Tandonia ruslica, T, sowerbii, Lehmannia marginata). JX^yx HCAaBHO ohm- 
caHHbix M3 BojirapMH bmaob (Deroceras bidgaricum, Lehmannia sarmizegtusae) aBxopy 
He yAaJiocb naftm. 

PaGoxa coAepjKHX opMXMnajibHbiM onpeACAMxejib Bcex bmaob, a xaKJxe hoapoGhwc 
M op(i)OAorMHecKMC oHMcaHMA, AaHHbie no Gmohommm m pacnpocxpaHCHMio, nepeneMb 
BCeX M3BeCXHbIX MeCXOHaXOXCACHMM. AonOJlHHlOX 3X0 OpMXMHanbHbie pMCyHKM H Kapibl 
MecxoHaxoxcACHMM, HaneceHHbix na Kapxbi UTM. ITpM kbxcaom m3 bmaob npMBCACHbi 
MH())opMauMM o mnax, cmhohmmbx m ochobhwx AMxepaxypHwx McxoHHMxax. 

3ooreorpa(J)HHecKMM anajiMa cjiMXHeH, npoM3BeAeHHbiil aBXopoM panee (Wiktoh 
1977), aKTyaAM3MpoBaH, xoxb axo He M3MeHMJio cymecxBenHbiM oGpaaoM BsrjiflAOB 
oxHOCMxenbHo paaAcneHMH cipanw na paiioHbi paajiMnaiomMecfl no (J)ayHe cAM3Hefi. 
Ha ocHOBaHMM 3X0M ())ayHbi moxcho iipoBCCixi ABC HexKMC rpaHMUbi (Kapxbi 30 m 31). 
OAHa M3 HMx npoxoAMx Mepea nepeBaA lllnnKa b ropHOM uenM Cxapa IlAaHMHa m buoab 
BOCXOHHOM rpaHMAbi PoAonoB; Bxopaa paarpaHMHMBacx ropHbie MaccMBbi loro-aanaA- 
HOM BoAxapMM (ITmpmh, PMAa, PoAonbi, BMxoina) ox uemi Cxapa rLiaHMHa. 

PaGoxy AonoAHBex noAHan 6M6AMorpa4)MH, KacawiaaBCH CAM3HeM MCCACAycMOH 

XeppMTOpMM. 


Rcdaktor pracy — prof, dr A. Riedel 
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